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INTRODUCTORY. 


The  policy  instituted  by  my  predecessor  of  publishing  the  notes  of 
the  General  Information  Series  in  parts  as  they  are  ready  to  form  the 
annual,  instead  of  waiting  for  the  completed  series,  will  be  continued. 
Part  II,  which  is  now  in  press,  will  contain  a  translation  from  a 
recent  Russian  publication  of  interest  by  Vice- Admiral  Makaroff,  Rus- 
sian navy,  entitled  Discussion  of  Questions  in  Naval  Tactics. 

Richardson  Clover, 
Chief  Intelligence  Officer. 
Navy  Department,  January  31,  1898. 


I. 

NOTES  ON  SHIPS  AND  TORPEDO  BOATS. 


By  Lieut.  H.  F.  Fickbohm,  United  States  Navy, 
Staff  Intelligence  Officer. 


ARGENTINA. 

VESSELS  BUILDING. 
PRESIDENTE  SARMIEXTO,  2,750-TON  TRAINING  SHIP. 

This  vessel,  building  by  Laird  Brothers,  Birkenhead,  was  floated  on 
August  31, 1897,  from  the  building  dock. 

Dimensions. — Length,  270  feet;  beam,  13  feet ;  draught,  20  feet. 

The  hull  is  of  steel,  built  with  double  bottoms,  subdivided  into  twenty- 
four  principal  water-tight  compartments.  The  bottom  is  sheathed  with 
teak  to  1  feet  above  the  water  line  and  coppered.  The  stem,  stern,  and 
rudder  frames  are  of  bronze.  She  has  a  clipper  bow,  handsome  stern, 
with  gallery  and  stern  walk,  poop  and  forecastle.  The  berthing  space 
is  roomy  and  well  ventilated,  is  arranged  to  accommodate  a  total  com- 
plement of  100,  each  rank  having  separate  and  specially  allocated  quar- 
ters. Workshops  for  each  class  of  midshipmen  and  apprentices  are 
suitably  supplied  with  machine  tools,  etc.  She  is  to  be  ship-rigged 
with  large  spread  of  canvas,  as  it  is  intended  to  do  a  great  part  of 
her  cruising  under  sail;  and  in  view  of  this  she  is  fitted  with  a  Bevis 
feathering  propeller.  The  boat  equipment,  which  includes  two  steam 
launches,  is  on  an  ample  scale. 

The  engines  are  direct-acting,  inverted,  triple-expansion,  driving  a 
feathering  screw  propeller  of  sufficient  power  to  give  a  speed  of  13 
knots. 

The  boilers  are  four  in  number,  each  pair  being  in  a  separate  water- 
tight compartment  with  its  coal  supply;  two  of  them  are  of  the 
Niclausse  type,  and  two  of  the  ordinary  cylindrical  type,  and  in  addi- 
tion there  is  a  separate  boiler  for  auxiliary  purposes. 

The  distillers  are  of  very  large  capacity  and  in  duplicate.  The 
electric-light  installation  is'  also  in  duplicate.  There  is  a  powerful 
refrigerating  apparatus  and  chamber. 
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The  armament,  which  is  one  of  tbe  most  modern  type,  comprises  five 
4.7  inch  R.  F.,  two  14-ponnder  Maxims,  four  6-pounders,  four  3-pounders, 
and  some  other  subsidiary  guns,  as  well  as  three  torpedo  tubes.  The 
ammunition  hoists  are  to  be  worked  electrically,  and  all  means  of 
transporting  ammunition  and  projectiles  are  of  the  latest  type.  There 
will  be  two  powerful  search  lights  and  a  special  system  of  signals. 

AUSTRIA. 

VESSELS  LAUNCHED. 
ZENTA,  2,326-TON  CRUISER. 

This  vessel  was  launched  at  Pola  August  18,  1897. 

Dimensions. — Length,  315  feet;  beam,  38.4  feet;  draught,  14  feet. 

The  hull  is  built  of  Siemens-Martin  steel,  fitted  with  bilge  keels,  and 
there  is  a  complete  protective  deck  from  stem  to  stern. 

Engines. — Two  triple-exr)ausion  four-cylinder  engines,  with  a  total 
I.  H.  P.  of  7,200,  and  eight  Yarrow  water- tube  boilers.  The  bunkers 
have  a  capacity  of  472  tons,  giving  a  steaming  radius  of  3,800  miles  at 
a  speed  of  12  knots.    Maximum  speed,  20  knots. 

Armament. — Eight  4.7-inch  E.  F.  guns  of  40  calibers,  ten  47-milli- 
meter, and  two  machine  guns.  There  are  several  training  torpedo 
tubes  for  18-inch  torpedoes. 

The  electric  installation" will  consist  of  three  large  and  one  small 
dynamo,  two  search  lights  of  2,500  C.  P.  each,  witb  24-inch  projectors, 
and  one  of  4,000  0.  P.  and  14-inch  projector,  and  about  two  hundred 
incandescent  lamps.  Sellner's  latest  night  signal  apparatus  will  be 
installed. 

There  will  be  two  masts  with  a  total  sail  area  of  6,300  square  feet. 

VESSELS  STRUCK  FROM  THE  LLST. 
Archduke  Friedrich,  Fasana,  and  Narenta. 

BRAZIL. 

VESSELS  COMPLETED. 
ALMIRANTE  BARROZO,  3,450-TON  PROTECTED  CRUISER. 

(Page  18,  No.  XV ;  8,  No.  XVI,  Part  I ;  23,  No.  XVI,  Part  II ;  165,  No.  XVI,  Part  IV.) 

This  cruiser  lias  been  completed  by  Armstrong  &  Co.  and  turned 
over  to  the  Brazilian  Government.  - 

STEAM  TRLALS. 

TEPY,  1,030-TON  TORPEDO  VESSEL.      » 

(Page  14,  No.  XIV;  18,  No.  XV;  166,  No.  XVI,  Part  II.) 

This  vessel,  built  by  the  Germania  Works  at  Kiel,  Germany,  has 
been  completed.  She  had  a  steam  trial  in  October,  1897,  and  is  reported 
to  have  made  23.5  knots  under  full  power. 


CHILE. 

VESSELS  BUILDING. 
CHACABUCO,  2,400-TON  TRAINING  VESSEL. 

This  vessel  is  building  at  Armstrong  &  Co.'s  works,  England. 

Dimensions. — Length,  240  feet;  beam,  40  feet;  draught,  20  feet,  with 
a  displacement  of  2,400  tons. 

The  hull  is  built  of  steel,  with  water-tight  compartments,  and  double 
bottoms  under  boilers  and  engines.  The  bilge  keels  will  be  80  feet 
long.     She  will  be  full  rigged. 

The  engines  will  be  vertical  triple  expansion;  the  boilers,  water- 
tubular;  the  speed,  12  to  14  knots;  the  bunker  capacity,  300  tons. 

The  armament  will  consist  of  four  4.7-inch  B>.  F.  guns  mounted  on 
platforms  forward  and  aft,  with  a  train  of  150  degrees,  one  75-millime- 
ter, one  57-millimeter,  one  47-millimeter,  one  37-millimeter,  and  two 
Maxim  machine  guns. 

CHINA. 

VESSELS  LA  UNCHED. 
HAI   TIEN,  4.300-TON  PROTECTED    CRUISER. 

This  cruiser,  building  at  the  Elswick  works  of  Armstrong,  Whit- 
worth  &  Co.,  was  launched  November  25,  1897. 

Dimensions. — Length,  396  feet;  beam,  46  feet  8  inches;  mean  draught, 
16  feet  9  inches;  displacement,  4,300  tons. 

The  hull  is  built  of  steel,  with  a  protective  deck  extending  fore  and 
aft  varying  in  thickness  from  1J  inches  on  the  flat  to  5  inches  on  the 
slopes.    The  conning  tower  will  have  6-inch  armor. 

The  engines  are  designed  to  develop  17,000  I.  H.  P.  and  a  speed  of 
24  knots.    The  total  coal  capacity  is  about  1,000  tons. 

Her  armament  will  consist  of  two  8-inch  Elswick  R.  E.  guns,  ten 
4.7-inch  Elswick  R.  F.  guns,  twelve  3-pounder  Elswick  R.  F.  guns, 
four  3 7 -millimeter  Maxims,  six  rifle-caliber  Maxims,  and  five  18-inch 
torpedo  tubes. 

VESSELS  BUILDING   OR   ORDERED. 
THREE   2,950-TON  CRUISERS. 

Three  protected  cruisers,  of  2,950  tons,  are  building  at  the  Yulcan 
Works,  Stettin,  for  the  Chinese  Government.  One  of  these — the  Hai 
Yong — was  launched  September  15, 1897. 

Dimensions. — Length,  328  feet;  beam,  41  feet;  draught,  16  feet  6 
inches;  displacement,  2,950  tons. 

The  hull  is  built  of  steel,  with  a  protective  deck  varying  in  thickness 
from  1 J  inches  to  2£  inches. 

Engines. — Two  triple-expansion  engines,  with  a  total  of  8,000 1.  H.  P., 
giving  a  maximum  speed  of  19.5  knots,  with  a  normal  coal  supply  of 
220  tons. 
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Armament. — Three  5.9-inch  R.  F.  guns,  eight  4.13-inch  R.  F.  guns,  six 
37-millimeter  and  six  machine  guns,  and  three  torpedo  tubes,  of  which 
at  least  one  will  be  submerged.     The  complement  will  be  250. 

TWO   850-TON   TORPEDO   VESSELS. 

These  vessels  are  to  be  built  at  Foochow,  China,  under  the  super- 
vision of  French  constructors.    They  are  to  have  a  speed  of  23  knots. 

TORPEDO  BOATS. 

It  is  reported  that  Schichau,  of  Elbing,  has  delivered  two  torpedo 
boats  of  127  feet  10  inches  and  24  knots,  and  the  Yulcan  Works,  of 
Stettin,  two  of  137  feet  10  inches  and  24  knots;  and  Schichau  has  in 
hand  at  Elbing  four  destroyers  of  193  feet  6  inches  length  and  32  knots 
speed. 

FRANCE. 

VESSELS  BUILDING  OB  OBDEBED. 
DUPETIT   THOUARS,  9,517-TON  ARMORED   CRUISER. 

This  cruiser,  formerly  known  as  C3,  is  to  be  built  at  Toulon. 

Dimensions. — Length,  459  feet;  beam,  63  feet  7  inches;  draught,  24 
feet  6  inches;  displacement,  9,517  tons. 

The  motive  power  will  consist  of  three  vertical  triple-expansion 
engines,  three  screws,  and  twenty  Normand  water  tube  boilers,  capable 
of  developing  19,600  I.  H.  P.  and  a  speed  of  21  knots.  The  normal  sup- 
ply of  combustible,  coal  and  petroleum,  will  be  1,020  tons,  which  will 
give  a  radius  of  action  of  6,500  miles  at  10  knots;  but  it  will  be  possible 
to  carry  1,600  tons,  giving  a  radius  of  10,000  miles. 

Armament. — Two  7.64-inch  B.  L.  guns  in  turrets,  one  forward  and 
one  aft,  on  the  central  line;  eight  6.49-inch  R.  F.  guns  in  armored  case- 
mates, so  arranged  that  four  can  fire  ahead  and  four  astern;  four  3.94- 
inch  R.  F.  guns  on  the  superstructure,  two  to  fire  ahead  and  two  astern. 
The  secondary  battery  will  consist  of  sixteen  47-millimeter  and  six  37- 
millimeter.  She  will  have  two  underwater  torpedo  tubes.  The  com- 
plement will  consist  of  31  officers  and  562  men.  The  total  cost  to  be 
$3,901,495. 

ADMIRAL   GUEYDON,  9,517  TON   ARMORED   CRUISER. 

To  be  built  at  Lorient,  and  similar  in  all  respects  to  the  Dupetit 
Thonars. 

MONTCALM,  9,517-TON  ARMORED  CRUISER. 

This  vessel  is  to  be  built  by  the  Forges  et  Chantiers  de  la  Mediter- 
ranee.     She  will  be  similar  to  the  Dupetit  Thouars. 

JURIEN  DE  LA  GRAVIERE,  5,685-TON  CRUISER. 

This  cruiser  has  been  laid  down  at  Lorient. 

Dimensions, — Length,  449.5  feet;  beam,  49.2  feet;  draught,  20.7  feet; 
displacement,  5,685  tons. 
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The  motive  power  will  consist  of  three  vertical  triple-expansion 
engines  and  three  screws.  The  boilers  will  be  water-tube  of  the  Nor- 
mand  type,  capable  of  giving  17,400  I.  H.  P.  and  a  speed  of  23  knots. 
The  normal  coal  supply  will  be  600  tons,  which  may  be  increased  to  900 
tons,  giving  a  radius  of  action  of  9,300  miles  at  10  knots. 

The  armament  will  consist  of  eight  6.49-inch  E.  F.  guns,  ten  47-milli- 
limeter,  six  37-millimeter,  and  two  underwater  topedo  tubes.  The 
complement  will  consist  of  29  officers  and  482  men. 

VESSELS  LA  UXCHEJJ. 

GU1CHEN,  8,27 7-TON  CRUISER. 

(Page  19,  No.  XIV,  and  29,  No.  XV.) 

This  cruiser  was  launched  at  St.  Nazaire  October  25,  1897. 

KERSAINT,  1,243-TON  DISPATCH  YESSEL. 

This  vessel  was  launched  at  Eochefort  August  28,  1897. 

Dimensions. — Length,  225  feet  6  inches;  beam,  34  feet  7  inches; 
draught,  15  feet  1  inch.  The  hull  is  of  steel,  with  wood  sheathing,  and 
coppered.  She  is  to  have  triple-expansion  engines,  with  a  total  of 
2,200  I.  H.  P.  and  a  speed  of  15  knots. 

Armament. — One  5.46-inch  E.  F.  gun,  five  3.94-inch  E.  F.  guns,  and 
seven  37-millimeter  guns.     Complement,  8  officers  and  112  men. 

D'ESTREES,  2,452-TON  CRUISER. 

(Page  27,  No.  XVI,  Part  II.) 

This  vessel  was  launched  at  Eochefort  October  27,  1897. 

DUNOIS,  896-TON  CONTRE  TORPILLEUR  D'ESCADRE. 

Launched  October  6,  at  Cherbourg.     Keel  laid  September  15, 1896. 

Dimensions. — Length,  256  feet;  beam,  27  feet  10  inches;  draught,  12 
feet  8  inches. 

She  has  two  tripple-expansion  engines  and  two  screws,  Normand 
water-tube  boilers,  6,400  I.  H.  P.,  and  a  speed  of  23  knots.  The 
bunkers  have  a  capacity  of  137  tons,  giving  a  radius  of  action  at  10 
knots  of  5,000  miles. 

Armament. — Six  65-millimeter  E.  F.  guns  and  six  47-millimeter.  The 
complement  is  8  officers  and  120  men. 

A  sister  vessel,  the  La  Eire,  is  building  at  Cherbourg. 

VESSELS  BEFLTTING. 
SFAX,  4,634-TON  CRUISER. 

This  vessel  is  to  undergo  important  repairs  at  Brest.  She  was 
originally  fitted  with  three  masts,  each  fitted  with  a  fighting  top;  but 
now  the  mainmast  is  to  be  removed  altogether,  the  lower  portion  to 
just  above  the  upper  deck  being  left  to  serve  as  a  ventilator.     The  fore 
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and  mizzen  masts  are  also  to  be  cut  down  to  the  upper  deck  and  pole 
masts,  for  signaling  purposes  only,  substituted. 

The  small  guns  mounted  in  the  tops  will  be  distributed  about  the 
upper  deck.  Three  of  the  five  torpedo  tubes  are  to  be  suppressed,  but 
no  other  change  is  to  be  made  in  her  armament.  The  old  boilers  are 
to  be  replaced  by  new  ones  of  the  old  cylindrical  type. 

STEAM  TRIALS. 
GALILEE,  2,317-TON  CRUISER. 

(Page  154,  No.  XII ;  240,  No.  XIII ;  32,  No.  XV.) 

This  vessel  has  been  undergoing  steam  trials  off  Roehefort.  She 
worked  up  to  6,848  I.  H.  P.;  6,400  I.  H.  P.  being  required,  and  in  spite 
of  unfavorable  weather  made  a  speed  of  19.8  knots. 

DU  CHATLA,  3,952-TOX   CRUISER. 

(Page  154,  No.  XII;  31,  No.  XV.) 

This  vessel  has  had  a  successful  full-power  forced  draught  trial.  The 
power  developed  was  10,005  I.  H.  P.,  the  screws  making  147  turns. 
The  coal  consumption  was  2.02  pounds  per  H.  P.  per  hour. 

CASSARD,  3,952-TON   CRUISER. 

This  vessel  has  made  a  successful  full-speed  trial  off  Cherbourg.  The 
engines  developed  10,143  I.  H.  P..  which  gave  her  a  mean  speed  of  19.8 
knots  during  a  four  hours'  run.  The  coal  consumption  was  1.93  pounds 
per  I.  H.  P.  per  hour. 

TORPEDO  BOATS  BUILDING  OR  ORDERED. 
PIQUE    AND   EPEE,  TORPEDO-BOAT   DESTROYERS. 

These  two  contre-torpilleurs  have  been  ordered  of  the  Forges  et 
Chantiers  de  la  Mediterranee. 

Dimensions. — Length,  183-  feet  8  inches;  beam,  19  feet  6  inches; 
draught,  9  feet  10  inches;  displacement,  319  tons.     Hulls  to  be  of  steel. 

Two  triple-expansion  engines,  two  screws,  and  Kormand  water-tube 
boilers  to  give  5,700  I.  H.  P.  and  a  speed  of  26  to  27  knots. 

Armament. — One  65-millimeter  R.  F.,  six  47-millimeter  R.  F.,  and  two 
torpedo  launching  tubes.  Complement,  4  officers  and  44  men.  Cost, 
$335,381.70  each. 

The  coal  carried  in  the  bunkers  will  be  about  40  tons,  giving  a  steam- 
ing radius  of  about  2,300  miles  at  10  knots  and  about  220  miles  at 
maximum  speed. 

YATAGAN   AND   FRAM^E,  TORPEDO-BOAT   DESTROYERS. 

These  two  contre-torpilleurs  are  to  be  built  by  the  Ateliers  et  Chan- 
tiers  de  la  Loire  and  to  be  similar  to  the  Pique  and  the  Epie, 


13 

FIRST-CLASS   TORPEDO  BOATS  NOS.  212,  213,  214,  1ND   215. 

These  four  torpedo  boats  are  building  at  Havre  by  Normand. 

Dimensions. — Length,  121.3  feet;  beam,  13.55  feet;  draught,  8.6  feet; 
displacement.  87.9  tons.  They  are  to  have  one  triple-expansion  engine 
of  1,800  I.  P.  H.,  giving  a  speed  of  21  knots.  They  will  carry  10.5  tons 
of  coal,  giving  a  steaming  radius  of  1,800  miles  at  10  knots.  They  are 
to  be  armed  with  two  37-millimeter  guns  and  two  torpedo  launching 
tubes.  They  will  cost  $85,115.70  each,  and  are  to  be  completed  during 
the  year  1898.    Complement,  2  officers  and  21  men. 

FIRST-CLASS  TORPEDO   BOATS  NOS.  216,  217,  218,  219,  AND   220. 

These  five  torpedo  boats  are  being  built  by  Creusot.  They  will  cost 
$78,746.70  each. 

Dimensions. — Length,  123  feet;  beam,  13.32  feet;  draught,  8.7  feet; 
displacement,  86.3  tons.  They  will  have  a  single  vertical  triple-expan- 
sion engine  of  1,500  I.  H.  P.,  I)u  Temple-Guyot  boilers,  and  a  speed  of 
24  knots.  The  coal  capacity  to  be  10.5  tons,  giving  a  steaming  radius  of 
1,800  miles  at  10  knots.  They  are  to  be  armed  with  two  37-millimeter 
guns  and  two  torpedo  launching  tubes.  They  are  to  be  completed  in 
May  and  September,  1898. 

FIRST-CLASS   TORPEDO  BOATS  NOS.  221  AND   222. 

These  two  boats  are  building  by  the  Chantiers  de  la  Loire.  They  are 
to  cost  $81,255.70  each  and  are  to  be  ready  for  trial  on  May  31  and 
June  30,  1898.     They  are  to  be  similar  to  No.  216  in  all  respects. 

FIRST-CLASS   TORPEDO  BOATS  NOS.  223,  224,  225,  AND   226. 

The  first  two  boats  are  under  construction  at  the  Cherbourg  Dock- 
yard; the  other  two  at  the  Toulon  Dockyard.  They  are  on  the  plans 
of  Norm  and  and  similar  to  No.  201,  which  made  a  speed  of  25.7  knots. 

FIRST-CLASS  TORPEDO  BOATS  NOS.   230,   231,   AND   232. 

These  three  boats  have  been  ordered  of  the  Chantiers  de  la  Gironde. 
They  are  to  be  similar  to  the  other  boats  building  by  this  company, 
Nos.  206  to  211. 

Dimensions. — Length,  123  feet;  beam,  13.32  feet;  draught,  8.5  feet; 
displacement,  86.3  tons.  Single  screw,  triple-expansion  engine  of  1,500 
I.  H.  P.,  and  a  speed  of  24  knots.    The  cost  is  $74,983. 

TORPEDO  BOATS  LAUNCHED. 

First-class  torpedo  boat  No.  203  was  launched  at  Havre  May  15 
1897,  at  Normand's  yard,  and  No.  205  was  launched  from  the  same  works 
on  September  3,  1897. 

STEAM  TRIALS. 

First-class  torpedo  boat  No.  203  made  a  mean  speed  of  25.9  knots. 
No.  201  mnde  a  mean  speed  of  25.94  k.  Both  these  boats  were  built  by 
Normand, 
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TORPEDO  BOAT  SUNK. 

First-clasS  torpedo  boat  No.  133  was  sunk  in  a  collision  with  first- 
class  torpedo  boat  Doudart  de  Lagree  during  night  manoeuvres  on  the 
coast  of  Algiers.  The  Doudart  de  Lagree  was  seriously  injured,  but 
returned  safely  to  port  with  the  crew  of  No.  133. 

GERMANY. 

PROPOSED  NAVAL  BUDGET. 

The  German  fleet  in  1904  is  to  be  composed,  exclusive  of  torpedo 
boats,  school-ships,  gunboats,  and  vessels  for  special  purposes,  of — 

8hips  of  the  line : 17 

Armored  coast-defense  vessels 8 

Large  cruisers 9 

Small  cruisers 26 

In  reserve: 

Ships  of  the  line 2 

Large  cruisers 3 

Small  cruisers 4 

Toward  this  fleet  may  be  counted  on  April  1,  1898,  as  built  and 
building — 

Ships  of  the  Hue 12 

Armored  coast-defense  vessels 8 

Large  cruisers 10 

Small  cruisers 23 

leaving  7  ships  of  the  line,  2  large  cruisers,  and  7  small  cruisers  to  be  completed  by  1904. 

The  serviceable  life  of  vessels  is  to  be  considered  as  follows :  For  ships 
of  the  line  and  armored  coast-defense  vessels,  twenty-five  years;  large 
cruisers,  twenty  years,  and  small  cruisers,  fifteen  years.  New  vessels 
are  to  be  built  in  time  to  replace  the  old  ones  on  the  expiration  of  their 
serviceable  period.  This  will  include,  to  1904,  4  ships  of  the  line,  viz, 
Bay  em,  Baden,  Wilrtemberg,  and  Sachsen;  3  large  cruisers,  viz,  Kaiser, 
Deutschland,  and  Kbnig  Wilhelm,  and  10  small  cruisers,  viz,  Zieten,  Blitz, 
Pfeil,  Alexandrine,  Arcona,  Greif,  Wacht,  Jagd,  Schwalbe,  and  Sperber. 
Altogether,  therefore,  the  following  new  vessels  are  to  be  built  by 
1904:  11  ships  of  the  line,  5  large  cruisers,  and  17  small  cruisers.  In 
addition  to  the  above  there  will  be  required  3  gunboats  and  a  number 
of  torpedo  boats. 

VESSELS  BUILDING  OR  ORDERED. 
ERSATZ  KONIG  AVILHELM,  11,000-TON  BATTLESHIP. 

The  contract  for  the  construction  of  this  battleship  has  been  given  to 
Ihe  Germania  Works,  Kiel.  The  cost  will  be  $3,360,560,  exclusive  of 
armament  and  torpedo  outfit,  and  she  is  to  be  completed  and  ready  for 
trial  in  thirty-four  months  from  the  date  of  contract.  She  will  be  sim- 
ilar to  the  Kaiser  Wilhelm  II  and  Kaiser  Friedrich  III  (p.  29,  No.  XIV, 
and  41,  No.  XV). 

The  engines  will  be  of  13,000  I.  H.  P.,  driving  three  screws,  to  give  a 
speed  of  18  knots. 
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ERSATZ  ILTIS  AND  ERSATZ  HYANE,  895-TON  GUNBOATS. 

These  two  gunboats  are  being  built  by  Schichau,  at  Elbing. 

Dimensions. — Length,  203.4  feet ;  beam,  29.85  feet;  draught,  10.66 feet; 
displacement,  895  tons.  They  are  to  be  composite,  steel  frames,  wood 
planking  and  coppered.  They  will  have  two  triple  expansion  engines 
in  separate  compartments,  with  a  total  of  1,300  I.  H.  P.  Twin  screws 
and  water-tube  boilers.  Speed,  13.5  knots.  Sufficient  coal  to  give  a 
radius  of  3,000  miles. 

Armament. — Four  88-millimeter  (3.46-inch)  R.  F.  guns,  six  37-millime- 
ter, and  two  machine  guns. 

They  will  have  electric  illumination  and  steam  steering  gear.  They 
will  have  two  pole  masts  and  two  smokestacks. 

VESSELS  LAUNCHED. 
KAISER  WILHELM  II,  11,050-TON  BATTLESHIP. 

(Page  41,  No.  XV.) 

This  battleship  (ex  Ersatz  Friedrich  der  Grosse)  was  launched  at 
Wilhelmshaveu  September  14,  1897.  She  is  a  sister  ship  to  Kaiser 
Friedrich  III,  launched  in  July,  1896.  The  keel  was  laid  October  26, 
1896. 

Dimensions. — Length,  377.3  feet;  beam,  66.93  feet;  draught,  25.75 
feet;  di  spin  cement,  11,050  tons. 

Protection. — An  armor  belt  of  face-hardened  steel  at  the  water  line 
of  11.8  inches  over  the  vital  parts  and  tapering  to  5.9  inches  at  the 
bow,  with  a  height  of  6  feet  5  inches,  and  extending  about  four  fifths  of 
her  length.  The  barbettes  of  the  heavy  guns  have  9.8  inch  and  the 
casemates  5.9-inch  armor,  the  conning  tower  11.8  inches  and  the  pro- 
tective deck  2.6  inches,  increasing  to  3  inches  aft  where  not  protected 
by  armor.  It  extends  from  stem  to  stern.  The  crew  will  be  further 
protected  by  splinter  screens  of  0.78-inch  steel. 

She  will  have  three  3-cylinder  triple-expansion  engines,  with  a  com- 
bined H.'P.  of  13,000.  The  boilers  will  be  water  tube  of  the  Diirr 
system.  The  speed  is  expected  to  be  18  knots.  The  normal  coal  supply 
is  650  tons,  which  may  be  raised  to  1,000  tons  if  required.  The  rudder 
is  balanced  and  placed  well  below  the  water  line.  It  will  be  worked 
by  two  steam  engines  placed  below  the  protective  deck.  She  will  have 
two  military  masts  of  steel,  the  forward  one  to  be  of  large  diameter  and 
have  a  circular  ladder  in  the  interior.  The  tops  will  carry  light  rapid- 
fire  and  machine  guns.  The  after  mast  is  for  signal  purposes,  and  both 
masts  are  to  carry  each  one  very  powerful  search  light.  In  addition 
there  will  be  four  search  lights  carried  on  rail  platforms  about  18  feet 
above  the  water  line.  There  is  to  be  a  complete  electric  installation, 
not  only  for  illuminating  purposes,  but  also  for  auxiliary  machinery, 
including  turret  motors,  ammunition  hoists,  and  boat-hoisting  apparatus. 

Armament. — Four  9.45-inch  B.  L.  R.  in  two  barbettes,  one  forward 
and  one  aft  on  the  midship  line;  eighteen  5.9-inch  R.  F.  guns,  twelve 
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in  separate  armored  casemates  and  six  in  armored  turrets;  twelve  3.40- 
inch  E.  F.  guns  with  shields;  twelve  37-millimeter  E.  F.  and  twelve 
8-millimeter  machine  guns — a  total  of  fifty-eight  guns  of  all  calibers. 
There  are  six  torpedo  tubes  for  the  45-centimeter  torpedoes — five  sub- 
merged, one  bow  and  two  on  each  broadside,  the  sixth  being  a  stern 
tube  over  water. 

FiJRST  BISMARCK,  10,650-TOX  ARMORED  CRUISER. 

(Page  30,  No.  XIV;  42,  No.  XV.) 

The  first  armored  cruiser  of  the  German  navy  was  launched  at  Kiel 
September  25,  1897,  having  been  built  under  the  name  of  Ersatz  Leipsig. 
The  keel  was  laid  in  April,  1896. 

TORPEDO  BOATS  LAUNCHED. 

(Page  50,  No.  XV;  173,  No.  XV 1,  Part  IV.) 

No.  8  88  was  launched  at  the  Germania  Works,  Kiel,  in  July,  1897. 
Four  of  the  six  building  by  Schichau  at  Elbing,  IS  82-S  87,  were 
launched  in  July,  1897. 

S  82  has  been  completed  and  delivered  for  trial  at  Kiel. 

TORPEDO  BOAT  SUNK. 

Vb.  26  was  capsized  off  the  mouth  of  the  Elbe,  in  a  heavy  cross  sea, 
on  September  22, 1897.  Eight  of  her  crew,  including  the  officer  in  com- 
mand, were  droAvned.     It  has  been  found  impossible  to  raise  her. 

GREAT  BRITAIN. 

NEW  SHIPBUILDING  PROGRAM. 
(Page  173,  No.  XVI,  Part  IV.) 

The  shipbuilding  program  of  1897-98  has  been  increased  by  a  sup- 
plementary vote  of  $2,435,000  for  new  construction  in  addition  to  the 
regular  budget.  This  additional  money  is  to  be  spent  in  beginning 
the  construction  of  one  battleship,  four  armored  cruisers,  and  four 
torpedo-boat  destroyers.  This  brings  the  new  construction  to  be  begun 
during  the  year  up  to — 

Four  battleships,  three  of  14,900  tons  and  one  of  12,950  tons. 

Four  armored  cruisers,  11,850  tons  each. 

Three  third-class  cruisers,  2,135  tons  each. 

Six  gunboats,  four  of  700  tons  and  two  of  960  tons  each., 

Eight  light-draught  river  gunboats. 

Six  torpedo  boat  destroyers. 

One  royal  yacht. 

VESSELS  BUILDING  OR  ORDERED. 
FORMIDABLE,  IMPLACABLE,  AND   IRRESISTIBLE,  14,900-TOX   BATTLESHIPS. 

These  three  battleships  are  to  be  improved  Majesties  (p.  9,  No.  XI; 
14(1,  No.  XII;  14,  No.  XIII;  36,  No.  XIV;  51,  No.  XV).  They  are  to 
be  built  in  the  Government  dockyards  at  Portsmouth,  Devonport,  and 
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Chatham,  respectively.  The  displacement  will  be  the  same  as  the 
Majestic,  namely,  14,900  tons,  but  the  mean  draught  will  be  less  by  9 
inches,  or  26  feet  9  inches.  An  additional  10  feet  in  length  will  bring 
them  up  to  400  feet  and  compensate  for  the  decreased  draught,  and 
also  tend  toward  greater  speed,  for  it  is  intended  that  the  new  vessels 
shall  make  18  knots  with  natural  draft,  which  is  1J  knots  more  than 
the  Majestic,  Water-tube  boilers  are  to  be  used,  presumably  of  the 
Belleville  type.  The  coal  supply  will  be  arranged  as  in  the  Majestic, 
and  the  armament  will  also  be  similar  to  that  of  the  latter  vessel,  but 
the  guns  will  be  of  improved  construction.  The  main  armor  is  to  be 
the  same  in  general  arrangement,  but  of  improved  quality.  The  new 
vessels,  however,  are  to  have  their  ends  protected  by  thin  arcnor,  as  in 
the  Canopus  class. 

VENGEANCE,  12,950-TON  BATTLESHIP. 

This  battleship  is  to  be  built  by  Vickers,  Son  &  Co.,  of  Barrow. 
She  is  to  be  of  the  Canopus  class  (p.  51,  No.  XV;  174,  No.  XVI,  Part 
IV).    The  estimated  cost  ready  for  sea  is  $4,139,500. 

FOUR  ARMORED  CRUISERS,  11,850  TONS. 

These  vessels  are  to  be  built  in  private  yards,  but  the  contract  has 
not  yet  been  given.  They  are  to  be  440  feet  long,  69  feet  6  inches  wide, 
with  a  mean  draught  of  26  feet,  and  a  displacement  of  11,850  tons. 
The  armament  will  be  two  9.2-inch  B.  L.  B.,  twelve  6-inch  II.  F.  guns, 
fourteen  12-pounders,  and  three  3-pounders.  There  will  be  two  sub- 
merged torpedo  tubes.  The  protection  of  the  main  battery  will  be  simi- 
lar in  arrangement  to  that  in  the  Powerful,but  the  armor  will  be  of  an 
improved  kind.  Protection  to  buoyancy  and  stability  will  be  secured 
by  vertical  armor  of  the  same  thickness  as  in  the  Canopus  class  of 
battleships,  and  the  protective  deck  will  be  similar.  The  bottom  will 
be  sheathed  and  coppered  for  cruising  purposes.  The  estimated  speed 
is  21  knots,  with  a  continuous  sea  speed  of  19.5  knots  in  smooth  sea  and 
clean  bottom.  At  the  draught  and  displacement  named  the  coal  car- 
ried will  be  800  tons,  but  the  bunkers  will  have  a  capacity  of  1,600  tons. 
Their  total  cost  is  estimated  at  $3,409,000  each. 

PSYCHE,  PIONEER,  AND  PANDORA,  2,135-TON  CRUISERS. 

These  three  cruisers  of  the  Pelorus  type  are  building  in  the  Govern- 
ment dockyards  at  Devonport,  Chatham,  and  Portsmouth,  respectively. 

Dimensions. — Length  between  perpendiculars,  300  feet;  beam,  36  feet 
6  inches;  draught,  15  feet;  displacement,  2,135  tons. 

They  will  be  fitted  with  twin-screw,  triple-expansion  engines  of  5,000 
I.  H.  P.  under  natural  draft  and  7,000  I.  H.  P.  under  forced  draft.  The 
boilers  will  be  of  the  water-tube  type. 

The  armament  will  consist  of  eight  4  inch  B.  F.  gnns,  eight  3-pounders, 
three  machine  guns,  and  two  torpedo  tubes.  They  will  have  a  complete 
electric-light  installation. 

11968— No.  17,  pt.  1 2 
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CONDOR  AND  ROSARIO,  960-TON  GUNROATS. 

These  two  vessels  are  to  be  built  at  Sheerness  dockyard.  They  are 
to  have  a  length  of  180  feet,  a  beam  of  32  feet  6  inches,  and  a  mean 
load  draught  of  11  feet  6  inches,  with  a  displacement  of  960  tons.  The 
engines  will  be  of  1,400  I.  H.  P.  under  forced  draft  and  1,100  I.  H.  P. 
under  natural  draft,  with  speeds  of  13.25  knots  and  12.6  knots,  respec- 
tively. The  armament  will  consist  of  six  4-inch  E.  E.  guns  and  four 
3-pounders. 

RRAMRLE,  RR1TOMART,  DWARF,  AND  THISTLE,  700-TON  GUNROATS. 

The  first  two  of  these  gunboats  are  being  built  by  W.  H.  Potter  & 
Sons,  Liverpool ;  the  other  two  by  the  London  and  Glasgow  Ship- 
building Company.  They  are  to  be  180  feet  long,  33  feet  beam,  8  feet 
draught  and  700  tons  displacement.  They  are  to  have  two  triple- 
expansion  engines  and  two  screws,  giving  1,300  I.  H.  P.  and  a  speed  of 
12.5  knots. 

VESSELS  LAUNCHED. 
CANOPUS,   12,950-TON  RATTLESHIP. 

(Page  51,  No.  XV;   174,  No.  XVI,  Part  IV.) 

The  first-class  battleship  Canopus,  and  the  first  of  her  type  afloat, 
was  launched  at  Portsmouth  dockyard  October  3,  1897.  Her  keel  was 
laid  January  4, 1897,  so  that  she  was  only  about  nine  months  building. 

Dimensions. — Length  between  perpendiculars,  390  feet;  length 
over  all,  from  taffrail  to  ram  point,  427  feet;  beam,  extreme,  74  feet; 
mean  draught,  26  feet;  displacement,  12,950  tons;  speed,  estimated, 
about  18.5  knots. 

The  Canopus  will  be  fitted  with  twin  screws,  each  driven  by  an  inde- 
pendent set  of  triple-expansion  engines,  built  at  the  Greenock  Foundry, 
with  three  vertical  cylinders  of  the  collective  horsepower  of  6,750, 
giving  an  aggregate  indicated  horsepower  of  13,500  for  both  sets  of 
engines.  The  boiler  safety  valves  will  be  loaded  to  a  pressure  of 
300  pounds  per  square  inch,  the  steam  pressure  being  reduced  to 
250  pounds  per  square  inch  at  the  engines.  Unlike  those  in  vessels 
of  the  Majestic  type,  the  boilers  will  be  of  the  Belleville  pattern,  the  first 
to  be  fitted  in  any  British  battleship.  They  will  be  twenty  in  number, 
and  will  be  completed  with  all  the  latest  improvements.  Each  boiler 
will  be  capable  of  being  used  independently  of  the  others.  The  ship  has 
bunker  capacity  for  stowing  1,900  tons  of  coal;  her  coal  supply  at  load 
draught  will,  however,  be  only  800  tons.  Her  launching  weight  was 
about  4,500  tons,  none  of  the  side  or  barbette  armor  being  in  position 
as  yet. 

Protection  is  afforded  by  an  armored  deck  and  by  belt  armor,  the 
latter  being  6  inches  thick,  while  the  barbette  armor  will  be  10  inches 
to  12  inches  thick.  Plating  2  inches  thick,  of  nickel  steel,  extends 
from  the  belt  to  the  bows,  and  is  arranged  to  support  the  ram. 
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But  another  increment  of  protective  strength  has  been  afforded  to 
this  vessel  by  an  armored  main  deck,  extending  also  from  stem  to  stern. 
This  has  two  20  pound  steel  plates  worked  upon  it,  in  lieu  of  the  ordi- 
nary sheet  steel,  making  a  thickness  of  1  inch  altogether,  independently 
of  the  turtle-back  lower  deck  underneath.  Advantage  has  been  taken 
of  the  alteration  in  the  main  deck  and  of  the  teaching  of  the  battle  of 
Yalu  to  eliminate  wood  altogether  from  this  deck.  There  is,  therefore, 
no  wood  planking  upon  this  feature  of  the  Canopus;  the  1-inch  armor 
is  now  a  smooth  expanse  without  a  rivet  head  showing,  but  it  is  to  be 
sheathed  with  composition  for  walking  on.  The  forward  conning  tower, 
which  is  covered  with  12-inch  steel  plates,  does  not  stand  over  the  thin 
end  of  a  pear-shaped  barbette,  as  in  the  Majestic  and  Magnificent.  But 
the  barbette  being  round,  as  in  the  Ccesar,  a  separate  armored  stalk  is 
provided  beneath  the  conning  tower,  which  carries  the  voice  tubes  and 
other  gear  to  be  connected. 

A  special  feature  of  the  Canopus  type  is  the  ram  bow,  the  point  of 
which  is  much  higher  than  in  former  battleships,  being  only  7  feet  6 
inches  below  the  surface  of  the  water  at  normal  draught,  so  as  to  deliver 
a  blow  to  the  enemy  immediately  below  the  armored  belt.  The  forefoot 
comes  away  at  an  abrupt  angle  from  the  keel,  45  feet  horizontally  from 
the  ram  point,  the  flat  keel  rising  from  a  spot  just  forward  of  one  of  the 
main  bulkheads,  and  running  straight  to  the  ram.  The  armored  deck, 
which  has  a  perfectly  horizontal  outer  edge  on  either  beam  from  stem 
to  stern,  is  worked  into  the  cast-steel  stem  a  very  short  distance  above 
the  point,  and  an  ordinary  flat,  terminating  in  a  stiffening  plate  of  steeL 
2  inches  thick,  is  bedded  into  the  point  itself.  The  whole  of  this  portion 
of  the  bows  is,  moreover,  to  be  covered  with  2-inch  nickel-steel  armor 
plates  over  the  ordinary  skin.  The  ram  is,  therefore,  with  its  associated 
parts,  a  solid  cellular  mass,  extending  to  a  main  bulkhead  about  eight 
frames  from  number  "  0,"  which  is  the  first,  and  its  materials  are  stiff  as 
well  as  elastic,  the  whole  being  supported  by  the  cast-steel  stem,  by  the 
armored  deck,  by  the  stiffening  plate  beneath,  and  by  the  2-inch  nickel- 
steel  armor  plates,  as  well  as  by  the  ordinary  skin  and  framing  of  the 
ship  at  this  spot. 

About  nine  of  the  forward  frames  are  webbed  right  across  with  thin 
steel  plates,  so  as  practically  to  constitute  a  series  of  bulkheads  at 
3-feet  intervals.  The  spaces  between  are  filled  in  with  cork,  from  the 
keel  below  to  the  main  deck  above. 

Two  steel  masts  will  be  fitted,  each  with  a  fighting  top;  these  latter 
will  carry  three  3-pounder  E.  F.  guns,  with  the  necessary  magizines  and 
equipment.  Above  the  fighting  top  an  electric-light  platform  will  be 
fitted  to  each  mast  for  working  powerful  search  lights.  The  topmasts 
are  different  to  those  of  the  Majestic  class,  and  are  so  arranged  that 
they  can  be  readily  lowered  or  housed  at  sea  or  in  action.  The  main 
topmast  is  fitted  with  a  semaphore  for  long-distance  signalling. 

A  steel  denick,  65  feet  long,  will  be  fitted  on  the  mainmast  for  lift- 
ing the  heavy  boats  kito  their  positions  on  the  skid  beams,  steam 
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winches  being  provided  for  working  this.  On  the  foremast  a  wood 
derrick  will  also  be  fitted  for  lifting  the  lighter  boats  and  for  coaling 
purposes.  Temperley's  patent  transporters  will  be  supplied  with  these 
derricks  for  coaling.  Sixteen  boats  will  be  carried,  including  three 
steamboats;  two  of  the  latter  will  be  capable  of  acting  independently 
of  the  ship  for  purposes  of  torpedo  attack,  being  fitted  for  discharging 
14-inch  Whitehead  torpedoes,  and,  in  the  case  of  one  of  them,  the  spar 
torpedo  in  addition.  Four  of  the  lighter  boats  will  be  carried  on  davits, 
so  that  they  may  be  quickly  lowered  when  required  for  use  as  lifeboats. 

Six  search-light  projectors,  worked  by  three  dynamos,  each  of  600 
amperes,  80  volts,  will  be  carried;  and  to  complete  the  protection 
against  torpedo  attack  the  vessel  will  be  fitted  with  the  latest  system 
of  net  defense.  Provision  will  be  made  for  lighting  the  ship  throughout 
by  electricity;  Colomb's  lights  will  also  be  fitted  for  service  in  case  of 
a  breakdown  of  the  electrical  apparatus.  Eight  electrically  driven 
fans  will  be  fitted  for  the  purpose  of  ventilating  the  working  and  living 
spaces  which  can  not  be  dealt  with  by  natural  ventilation ;  two  steam 
fans  for  the  ventilation  of  the  engine  rooms,  and  five  steam  fans  for  the 
boiler  rooms  will  also  be  supplied.  A  complete  system  of  voice  pipes 
will  be  fitted  throughout  the  ship,  to  enable  orders  to  be  transmitted 
from  the  protected  lookout  positions  to  the  various  fighting  stations. 
These  are  associated  with  automatic  water-tight  doors  where  they  pass 
through  the  armored  deck,  which  close  the  apertures  immediately  after 
they  have  been  opened  for  use. 

The  Canopus  has  many  peculiarities  in  her  build.  We  have  already 
alluded  to  her  being  cut  away  at  the  forefoot  to  the  extent  of  45  feet.  The 
same  device  has  been  resorted  to  aft,  to  a  rather  more  moderate  degree. 
She  has  thus  been  dealt  with  somewhat  as  in  the  case  of  the  Gladiator 
type,  the  horizontal  flat  keel  having  been  shortened  70  feet,  for  the  pur- 
pose of  enabling  the  vessel  to  turn  more  readily,  and  within  a  circle  of 
less  diameter.  Bilge  keels  are  fitted  of  ample  dimensions,  being  3  feet 
in  depth,  and  extending  for  a  distance  of  240  feet  on  either  side. 

The  armament  of  the  Canopus  will  consist  of  four  12-inch  wire-wound 
breech-loading  guns,  twelve  0-inch  E.  F.  guns,  ten  12-pounder  E.  F.  guns, 
six  3-pounder  Hotchkiss  guns,  one  12-pounder  8-hundred weight  boat's 
gun,  one  12-pounder  8-hundredweight  field  gun,  and  eight  0.45  inch 
Maxims.  She  will  also  carry  nineteen  Whitehead  torpedoes,  fourteen 
of  which  will  be  18  inches,  and  five  of  14  inches  diameter.  She  will 
have  four  submerged  torpedo  tubes,  one  on  either  bow,  and  one  on 
either  quarter. 

The  12-inch  wire  guns  will  be  fitted  in  pairs  upon  two  circular  armored 
barbettes,  one  at  each  end  of  the  ship,  and  they  will  be  mounted  on 
revolving  turntables  arranged  to  work  either  by  hydraulic  or  hand 
power.  Armored  shields  or  "hoods"  will  be  fitted  to  give  protection  to 
the  guns. 

The  6-inch  E.  F.  guns  will  be  mounted  in  casemates,  eight  on  the 
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main  deck  and  four  on  the  upper  deck,  and  protected  by  5-inch  Harvey- 
ized  armor.  The  ten  12-pounder  R.  F.  guns  will  be  mounted  on  the 
main  and  upper  decks,  the  3-pounder  Hotchkiss  in  the  lighting  tops,  the 
two  other  12-pounder  R.  F.  guns  on  the  forward  shelter  deck,  while 
the  Maxims  will  be  fought  from  the  bridges  or  boat  decks.  One 
important  modification  is  in  the  arrangement  of  the  forward  and  aft 
G  inch  gun  casemates  on  the  main  deck.  These  are  sponsoned  out  on 
both  beams  so  as  to  bring  the  guns  clear  of  the  vessel's  side  even  when 
they  are  trained  axially,  a  position  which  is  impossible  for  these  guns 
in  the  Majestic  and  her  sister  ships.  The  end-on  fire  of  the  Canopus  is 
much  improved  by  this  device. 

All  casemates  are  protected  above  and  beneath  by  double  plating. 
The  main  deck  forms  a  natural  armored  base  to  those  casemates  built 
upon  it.  This  is  a  most  important  condition  as  affecting  the  fighting 
positions  of  the  ship  between  decks.  The  complement  will  be  750 
officers  and  men. 

PERSEUS,  2,135-TON  CRUISER. 

(Page  51,  No.  XV.) 

This  third-class  cruiser  of  the  Pelorus  class  was  launched  by  Earle's 
Shipbuilding  Company  at  Hull,  in  July,  1897.  The  vessel  is  well 
advanced,  and  at  the  time  of  her  launch  had  her  boilers  on  board,  as 
well  as  some  of  her  main  and  auxiliary  machinery. 

POMONE,  2,135-TOIV  CRUISER. 

(Page  51,  No.  XV.) 

This  third-class  cruiser  of  the  Pelorus  class  was  launched  at  Sheer- 
ness  Dockyard  November  25,  1897. 

VINDICTIVE,  5,805-TON  CRUISER. 

(Page  35,  No.  XIV.) 

Her  Majesty's  new  cruiser  Vindictive,  which  was  floated  out  at  Chat- 
ham December  9,  is  of  the  same  class  as  the  Furious,  Arrogant,  and 
Gladiator. 

Dimensions. — Length,  320  feet;  breadth,  57  feet  6  inches;  mean 
draught,  21  feet;  displacement,  5,805  tons.  She  is  fitted  Avith  twin 
screws,  and  her  engines,  which  have  been  built  in  Chatham  Dockyard, 
will  develop  with  natural  draft  10,000  I.  H.  P.,  the  speed  of  the  ship 
being  19  knots.  There  are  eighteen  boilers  of  the  Belleville  type  in 
three  water-tight  compartments.  The  engines  are  triple  expansion, 
with  cylinders  2G  inches,  42  inches,  and  68  inches  in  diameter,  respec- 
tively, and  39-inch  stroke.  The  coal  capacity  is  1,175  tons,  which  would 
enable  the  ship  to  steam  thirty-seven  and  one-half  days  at  10  knots. 
The  fore  conning  tower  is  of  8f-inch  harveyized  steel,  of  circular  form. 
From  the  base  of  the  conning  tower  a  forged  steel  communication  tube, 
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4  inches  thick,  is  led  down  to  the  armor  deck,  inside  which  are  the  con- 
trolling- shafting  to  the  steering  engines,  etc.  On  the  bows  there  is 
protective  plating  of  2-inch  nickel  steel,  and  the  protective  deck  is  com- 
posed of  two  thicknesses,  on  the  flat  one  of  1  inch  and  one  of  J  inch, 
and  on  the  slopes  one  of  2  inches  and  one  of  1  inch.  The  armament 
comprises  four  6-inch,  six  4.7-inch,  eight  12-pounders,  and  three3-pounder 
quick-firing  guns,  one  12  pounder  field  gun,  and  five  Maxim  machine 
guns.  There  are  two  submerged  tubes  for  18-inch  torpedoes.  The 
complement  of  officers  and  men  is  419.  The  first  keel  plate  was  laid 
down  on  January  27,  1896. 

STEAM  TRIALS. 
CJESAR,  14,900-TON  BATTLESHIP. 

(Page  36,  No.  XIV;  10,  No.  XVI,  Part  I.) 

The  Gwsar  has  completed  her  steam  trials.  On  her  four  hours'  forced- 
draft  trial,  she  drew  25  feet  7  inches  forward  and  26  feet  4  inches  aft. 
The  steam  in  boilers  was  147  pounds.  The  revolutions  were  101  star- 
board and  102.6  port.  The  mean  j^ressure  in  the  cylinders  was  63 
pounds,  33  pounds,  and  12  pounds,  in  the  high,  medium,  and  low, 
respectively.  Under  these  conditions,  and  with  the  air  pressure  in  the 
fire  rooms  of  0.78  inches,  the  engines  developed  a  mean  of  12,652  I.  H.  P., 
giving  the  vessel  a  speed  of  18.7  k.  On  the  natural-draft  trial  of  eight 
hours  the  mean  I.  H.  P.  was  10,630,  which  was  630  above  the  contract, 
and  with  96  revolutions  gave  the  vessel  a  mean  speed  of  16.7  knots. 
On  October  15,  1897,  she  completed  her  thirty  hours'  coal-consumption 
trial,  the  mean  speed  being  14.8  knots  with  6,309  I.  H.  P.,  and  the  coal 
consumption  1.93  pounds  per  I.  H.  P.  per  hour.  The  results  of  all  the 
trials  were  satisfactory. 

HANNIBAL,  14-900-TON   BATTLESHIP. 

(Page  9,  No.  XI;  146,  No.  XII;  14,  No.  XIII;  36,  No.  XIV;  51,  No.  XV.) 

The  thirty  hours'  coal-consumption  trial  took  place  November  26, 
1897.  Draught,  forward,  25  feet;  aft,  25  feet  8  inches.  The  vacuum 
was  28  inches  and  the  revolutions  84  per  minute.  The  vessel  was 
required  to  maintain  a  mean  I.  H.  P.  of  6,000.  The  mean  of  the  thirty 
hours  was  6,124  I.  H.  P.,  which  gave  a  speed  of  14.6  knots.  The  coal 
consumption  was  1.78  pounds  per  I.  H.  P.  per  hour.  The  eight  hours' 
natural-draft  trial  took  place  on  December  1,  1897.  Draught,  forward, 
24  feet  9  inches;  aft,  25  feet  9  inches.  Steam  pressure,  150  pounds. 
Air  pressure,  0.26  inch  and  the  vacuum  27  inches.  With  97  revolutions 
the  I.  H.  P.  was  10,357  and  the  speed  16.3  knots.  On  the  four  hours' 
forced-draft  trial,  with  12,138  H.  P.  and  103  revolutions,  the  speed 
attained  was  17.6  knots,  the  coal  consumption  being  2  pounds  per  unit 
of  power  x>er  hour. 
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ILLUSTRIOUS,  14,900-TOX  BATTLESHIP. 

(Page  36,  No.  XIV;  10,  No.  XVI,  Part  I.) 

The  trials  have  not  been  completed,  owing  to  an  accident  to  the 
machinery.  During  the  thirty  hours'  coal-consumption  trial  the  average 
speed  was  14.51  knots,  and  the  coal  consumption  1.77  pounds  perl.  H.  P. 
per  hour.     The  gun  and  anchor  trials  were  satisfactory. 

ARROGANT,  o,750-T0X  CRUISER. 

(Page  35,  No.  XIV;  52,  No.  XV.) 

The  new  second-class  cruiser  Arrogant  has  completed  her  steam  trials. 
The  engines  were  worked  by  naval  artificers  and  firemen,  and  the 
results  were  extremely  satisfactory,  a  mean  speed  of  19.6  knots  being 
maintained  during  the  eight  hours'  full-power  trial.  The  mean  results 
of  the  trial  were  as  follows :  Steam  in  boilers,  250  pounds.  Steam  at 
engines,  starboard,  244  pounds;  port,  244  pounds.  I.  H.  P.  for  star- 
board engines  5,179,  and  for  port  engines  5,111,  giving  a  total  of  10,290 
I.  H.  P.     Draught,  forward,  20  feet;  aft,  22  feet  1  inch. 

During  her  thirty  hours'  run  at  nominally  7,000  I.  H.  P.  the  engines 
developed  a  mean  of  7,624  I.  H.  P.,  giving  a  speed  of  17.8  knots.  Steam 
in  bnilers,  starboard, 216  pounds;  port,  248  pounds.  Steam  at  engines, 
starboard,  234  pounds;  port,  241  pounds.  The  I.  H.  P.  for  starboard 
engines  was  3,825,  and  for  port  3,799,  giving  a  total  of  7,624  I.  H.  P. 
The  draught  of  water  forward  was  20  feet  4  inches,  and  aft  22  feet  3 
inches.     Mean  coal  consumption  per  I.  H.  P.  per  hour,  2.101  pounds. 

PELORUS,  2,135-TOX  CRUISER. 

(Page  36,  No.  XIV;  53,  No.  XV;  31,  No.  XVI,  Part  II.) 

The  new  third-class  cruiser  Pelorns,  whose  engines  since  she  was 
commissioned  a  few  months  ago  have  given  a  good  deal  of  trouble,  has 
now  satisfactorily  concluded  her  trials,  reaching  a  speed  of  19.7  knots 
without  any  difficulty,  under  natural  draft. 

TORPEDO  TRIALS. 
POWERFUL,   14,200-TOX  CRUISER. 

(Page  34,  No.  XVI,  Part  II.) 

This  cruiser  began  her  torpedo  trials  in  Stokes  Bay  on  October  1, 
1897.  She  is  provided  with  four  submerged  torpedo  tubes,  two  being 
abeam  and  the  other  two  on  the  quarter;  and  in  the  course  of  the  trials 
two  Whiteheads  were  fired  from  the  starboard  quarter  and  one  from 
each  of  the  other  tubes.  The  engines  were  worked  up  to  four -fifths  of 
their  natural  power,  giving  a  speed  of  about  20  knots.  Torpedoes 
were  fired  while  the  vessel  was  turning  at  various  degrees  of  helm,  and 
the  results  were  regarded  as  highly  satisfactory. 
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TORPEDO  BOATS  BUILDING  OR  ORDERED. 
FIVE   300-TON   DESTROYERS. 

To  be  built,  one  each,  by  the  following  firms:  Fairfield,  Glasgow; 
Palmer's  Company,  Newcastle;  Doxford  &  Son,  Sunderland;  Laird 
Brothers,  Birkenhead,  and  Thornycroft,  London. 

Dimensions. — Length,  210  feet  6  inches;  beam,  21  feet  6  inches; 
draught,  8  feet  3  inches;  displacement,  300  tons.  The  engines  will  be 
from  5,000  to  6,000  I.  H.  P. 

Armament. — One  12-pounder  and  five  6-pounders.  This  brings  the 
number  of  high-speed  destroyers  up  to  ninety-five.  The  cost  is  from 
$235,000  to  $250,000  each. 

TORPEDO  BOATS  LA  UNCHED. 

Sylvia,  300-ton  destroyer,  was  launched  July  3,  1897,  at  the  yard  of 
Doxford  &  Sons,  Sunderland,  with  machinery  aboard. 

Cheerful,  308  ton  destroyer,  was  launched  in  July,  1897,  from  the  Heb- 
burn  Shipbuilding  Yard  of  Messrs.  B.  &  W.  Hawthorn,  Leslie  &  Co. 

Coquette,  300-ton  destroyer,  was  launched  from  the  works  of  Thorny- 
croft &  Co.,  on  the  Thames,  November  25,  1897. 

TORPEDO  BOATS— STEAM  TRIALS. 

The  following  torpedo-boat  destroyers  have  had  their  official  steam 
trials,  and  the  speed  opposite  their  names  is  the  mean  of  6  runs  over 
the  measured  mile: 

Knots. 

Bat . ..30.053 

Panther : 30.52 

Mallard 30.201 

Chamois 30.026 

Osprey 31. 1 

Crane 30. 138 

The  Chamois,  torpedo-boat  destroyer,  had  a  twelve  hours'  coal  con- 
sumption trial  at  a  speed  of  13  knots,  but  owing  to  fog  the  trial  lasted 
only  eleven  and  one-fourth  hours.  While  the  mean  speed  of  the  run 
was  13.046  knots,  the  consumption  worked  out  at  1.86  pounds  per 
I.  H.  P.  per  hour,  showing  the  vessel  can  steam  at  this  speed  for  36 
knots  per  ton  of  coal,  giving  her  a  steaming  radius  of  2,880  miles  for 
her  full  load  of  80  tons  of  coal. 

GROUNDING  OF  TORPEDO  BOATS. 

During  a  fog  on  September  29,  1897,  the  torpedo-boat  destroyers 
Thrasher  and  Lynx,  while  steaming  up  the  English  Channel,  ran  ashore. 
The  two  vessels  were  steaming  in  column,  the  Thrasher  leading.  The 
Thrasher  struck  upon  a  ridge  of  rocks  off  Dodman  Point,  and  owing  to 
the  density  of  the  fog  and  the  short  distance  which  separated  the  two 
vessels,  was  unable  to  give  warning  to  the  Lynx  in  time  to  prevent  her 
from  going  ashore  also.     After  the  Thrasher  struck,  the  steam  pipe  in 
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her  forward  fire  room  burst.  Five  of  the  firemen  were  scalded,  three 
being  killed  and  one  dying  of  his  injuries.  As  the  tide  rose  both  ves- 
sels were  gotten  off  the  rocks,  and  the  Lynx  was  able  to  proceed  to 
Devonport  under  her  own  steam.  The  Thrasher  was  towed  to  Devon- 
port  badly  crippled  and  the  forward  compartments  filled  with  water. 
On  docking  the  Thrasher  it  was  found  that  the  foremost  portion  of  the 
vessel,  extending  over  two  forward  compartments,  about  14  feet  from 
the  bow,  was  entirely  crippled,  and  there  was  water  underneath  the 
water-tight  flat  in  the  neighborhood  of  the  water  line  for  a  length  of 
about  30  feet  abaft  this.  The  other  compartments  beneath  the  water- 
tight flat  were  practically  dry  as  far  as  the  foremost  bulkhead  of  the 
forward  boiler  room,  about  65  feet  from  the  bow.  Numerous  rents 
were  made  in  the  plating.  A  little  water  was  found  in  the  aftermost 
compartment,  but  no  serious  damage  was  done  to  that  part  of  the  vessel. 
For  towing  purposes  a  4-inch  wire  hawser  was  bent  around  the  whole 
length  of  the  vessel's  side,  and  owing  to  the  condition  of  the  bows  she 
was  towed  stern  foremost. 

ITALY. 

EMANUELE  FILIBERTO,  9,800-TON  BATTLESHIP. 

(Page  158,  No.  XII.) 

This  is  a  sister  ship  to  the  Ammiraglio  di  Saint  Bon  (p.  187,  No.  XVI, 
Part  IV).  She  was  launched  at  Castellamare  September  29,  1897. 
She  is  expected  to  be  ready  for  service  in  1899. 

Dimensions. — Extreme4  length,  344  feet  6  inches;  beam,  69  feet  4 
inches;  draught,  24  feet  9  inches;  displacement,  9,800  tons. 

The  hull  is  of  steel  throughout,  with  a  double  bottom  rising  to  the 
level  of  the  deck  along  the  entire  length  of  the  engine  rooms,  while 
from  stem  to  stern  extends  an  armored  deck  varying  in  thickness  from 
2.7  to  1.5  inches.  The  vertical  armor  consists  of  a  complete  steel  belt 
varying  in  thickness  from  9.8  to  3.9  inches,  and  the  conning  tower  and 
redoubt  6  inches  thick. 

Armament.— Four  10-inch  B.  L.  guns  in  two  barbettes,  one  forward 
and  one  aft;  eight  6-inch  E.  F.  guns  in  the  redoubt;  eight  4.7-inch 
JR.  F.  guns  over  the  redoubt;  four  6  pounders,  about  twenty  machine 
guns,  and  five  torpedo  tubes. 

There  are  two  sets  of  triple- expansion  engines  designed  for  9,000 
I.  H.  P.  under  natural  draft,  with  a  speed  of  16  knots,  and  13,500 
I.  H.  P.  under  forced  draft,  with  a  speed  of  18  knots. 

TARESE,  6.840-TON  ARMORED  CRUISER. 

(Page  61,  No.  XIII;  65,  No.  XV;  197,  No.  XVI,  Part  IV.) 

This  cruiser  was  launched  Jnly  25,  1897,  from  the  works  of  Orlando 
Brothers,  Leghorn. 
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Dimensions. — Length,  328  feet;  beam,  59  feet  8  inches;  draught,  24 
feet;  displacement,  6,840  tons. 

She  is  a  sister  ship  to  the  Argentine  Jose  Garibaldi,  the  Spanish 
Cristobal  Colon,  and  the  Giuseppe  Garibaldi. 

GIUSEPPE  GARIBALDI,  6,840-TON  ARMORED  CRUISER. 

(Page  61,  No.  XIII;  65,  No.  XV;  19,  No.  XVI,  Part  II;  197,  No.  XVI,  Part  IV.) 

This  cruiser  was  launched  September  26,  1897,  at  Genoa.  She  is  a 
sister  ship  to  the  Yarese,  Argentine  Jose  Garibaldi,  and  Spanish  Cris- 
tobal Colon. 

JAPAN. 

VESSELS  BUILDING  OB  OBDEBED. 
BATTLESHIP,  14,850  TONS. 

This  battleship  has  been  ordered  of  Thomsons,  Clydebank.  She  is 
reported  to  be  similar  to  the  Shikishima  (p.  188,  No.  XVI,  Part  IV), 
now  building  at  the  Thames  Ironworks. 

BATTLESHIP,  14,850  TONS. 

Another  battleship  of  the  ShiMshima  class  has  been  ordered  of  Arm- 
strong at  Els  wick.  These  battleships  are  reported  to  be  improved 
Majesties. 

THREE  ARMORED  CRUISERS,  9,600  TONS. 

Two  armored  cruisers  of  9,600  tons  displacement,  building  for  the 
Japanese  Government  by  Armstrong  at  Els  wick,  are  reported  to  be 
nearly  ready  for  launching,  and  another  one  of  the  same  dimensions 
has  just  been  begun  by  the  same  iirm. 

ARMORED  CRUISER,  9,600  TONS. 

The  Vulcan  Works  at  Stettin,  Prussia,  are  reported  to  have  con- 
tracted to  build  one  armored  cruiser  of  9,600  tons  for  the  Japanese 
Government.     She  is  reported  to  be  a  sister  to  the  Els  wick  cruisers. 

ARMORED  CRUISER,  9,436  TONS. 

The  Chantiers  de  la  Loire  have  received  a  contract  from  the  Japa- 
nese Government  to  construct  an  armored  cruiser  at  St.  Nazaire,  of 
the  following  dimensions:  Length,  446  feet;  beam,  59  feet  6  inches; 
draught,  25  feet;  displacement,  9,436  tons. 

Two  triple-expansion  engines  are  to  be  constructed  by  the  company 
at  their  St.  Denis  works.  They  are  to  be  of  17,000  I.  H.  P.,  giving  the 
vessel  a  speed  of  20  knots. 

The  hull  will  be  protected  by  a  complete  armor  belt  6.2  inches  thick 
and  an  armored  deck  extending  from  end  to  end. 

The  armament  will  consist  of  four  7.8-inch  guns  mounted  in  two  tur- 
rets on  the  midship  line,  one  forward  and  one  aft;  eight  5.9  inch  R.  F. 
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guns  mounted  in  armored  casemates;  four  5.9  inch  E.  F.  guns  with 
armored  shields  ou  the  upper  deck;  twelve  75-millimeter  R.  F.  guns 
distributed  forward,  aft,  and  in  broadside;  twelve  small  guns  of  47- 
millimeter  and  37-millimeter  distributed  on  the  upper  deck  and  in  the 
fighting  tops.  There  will  be  five  submerged  torpedo  tubes,  one  on  each 
bow,  one  on  each  quarter,  and  one  in  the  stem. 

The  ammunition  hoists  will  be  in  armored  tubes.  There  will  be  two 
masts,  with  fighting  tops  and  search-light  platforms. 

CRUISEK,  4,300  TONS. 

A  cruiser  similar  to  the  Takasago  (p.  189,  No.  XVI,  Part  IV)  is  being 
built  by  Armstrong  at  Elswick,  and  is  about  ready  for  launching. 

VESSELS  COMPLETED. 
FUJI  AND  JASHIMA,  12,450-TON  BATTLESHIPS. 

(Page  71,  No.  XV;  190,  No.  XVI,  Part  IV.) 

These  two  battleships  have  been  completed  and  turned  over  to  the 
Japanese  Government;  the  former  has  arrived  in  Japan  and  the  latter 
is  on  her  way  out. 

TRIALS. 
YASHIMA,  12,450-TON  BATTLESHIP. 

(Page  71,  No.  XV.) 

Speed  trials  were  made  on  several  occasions,  the  first  official  trials 
taking  place  on  July  13.  It  consisted  of  a  four  hours'  run  under  forced 
draft  with  an  air  pressure  in  the  fire-rooms  corresponding  to  a  head  of 
1J  inches  of  water.  For  some  time  during  this  run  a  speed  of  19.5 
knots  was  maintained,  and  the  mean  speed  for  the  whole  four  hours 
was  19.227  knots;  the  mean  H.  P.  developed  was  rather  over  14,000. 
A  trial  of  six  hours'  duration  was  afterwards  made  with  open  fire- 
rooms  when  a  power  of  nearly  10,000  horses  was  developed.  The  mean 
speed  over  this  period  was  17.26  knots,  but  the  mean  of  four  runs  over 
the  admiralty-measured  mile  during  the  early  part  of  the  run  gave  a 
speed  of  17.76  knots,  and  this  speed  could  have  been  maintained  dur- 
ing the  whole  run  if  it  had  been  desired  to  do  so.  The  mean  speed 
obtained  during  the  four  hours'  run  with  forced  draft  was  nearly  a  knot 
in  excess  of  the  forced  draft  speed  guaranteed  by  the  contract;  and 
even  the  mean  speed  obtained  during  the  six  hours'  run  with  open 
firerooms  was  half  a  knot  in  excess  of  the  contract,  while  over  the 
earlier  part  of  the  run  it  was  a  knot  in  excess  of  the  contract. 

The  machinery  worked  with  perfect  smoothness  and  gave  no  trouble 
whatever,  and  the  ship  was  practically  free  from  vibration. 

At  the  end  of  the  natural  draft  trials,  while  the  vessel  was  still  at 
full  speed,  turning  trials  were  made  with  the  helm  at  various  angles, 
and  it  was  found  that  the  vessel,  with  a  length  of  over  400  feet  over  all, 


28 

could  turn  in  a  circle  of  180  yards  in  diameter,  or  less  than  one  and  a 
half  times  her  own  length.  This  was  with  the  rudder  hard  over  and 
both  engines  going  ahead.  This  circle  is,  we  believe,  by  far  the  smallest 
ever  made  by  a  vessel  of  this  size,  and  is  the  result  of  having  a  large 
balanced  rudder,  carried  low  down  beneath  the  stern,  the  dead  wood  of 
which  is  very  much  cut  away.  This  form  has  been  adopted  recently  in 
all  the  Elswick  cruisers,  with  such  good  results  that  it  was  determined 
to  try  it  in  the  Yashima  and  in  the  Fuji. 

The  two  Japanese  ironclads,  Yashima  and  Fuji,  were  each  fitted  with 
four  submerged  torpedo  tubes  designed  and  made  by  Armstrong,  Whit- 
worth  &  Co.,  Limited.  The  trials  on  board  the  Fuji  took  place  on  July 
14  at  Portland,  when  satisfactory  trials  were  made  at  16  knots  and  at 
lower  speeds.  Although  this  was  very  satisfactory,  it  was  determined 
to  subject  the  torpedo  tubes  on  board  the  Yashima  to  a  more  exhaustive 
trial,  and  a  series  of  discharges  were  made  in  this  vessel  up  to  17.5 
knots.  The  first  trial  took  place  on  August  27,  when  a  number  of  rounds 
were  fired  with  the  ship  stationary,  and  at  15,  16,  and  17  knots,  the 
results  leading  to  some  adjustments  being  made.  Further  trials  were 
carried  out  on  September  15  at  the  mouth  of  the  Tyne.  On  that  day  a 
further  number  of  rounds  were  fired  with  the  ship  stationary  and  at 
various  speeds,  up  to  and  including  17.5  knots,  with  most  satisfactory 
results.  In  each  case  the  cordite  impulse  was  used,  The  torpedo 
tubes  gave  every  satisfaction,  as  they  have  done  on  all  occasions  when 
they  have  been  used,  and  as  now  150  rounds  have  been  fired  from  this 
apparatus  it  may  safely  be  said  that  it  has  completed  its  experimental 
stage.  A  remarkable  feature  in  connection  with  these  submerged  tubes 
is  that  even  at  a  speed  of  17  knots  the  deflection  of  the  torpedo  is  so 
little  that  it  may  be  almost  accounted  as  negligible.  The  Yashima's 
gunnery  trials  took  place  on  August  25.  Three  rounds  were  fired  from 
each  of  the  four  12-inch  guns  and  from  each  of  the  6-inch  R.  F.  guns. 
Also,  four  rounds  were  fired  from  each  of  the  Hotchkiss  R.  F.  guns,  and 
the  trials  passed  off  without  any  hitch  or  difficulty. 

VESSEL  SUNK. 
FUSO,  3,718-TO\   ARMORED   VESSEL. 

A  collision  took  place  October  29,  1897,  between  the  Matsushima, 
4,277-ton  cruiser,  and  the  Fuso,  off  Nagahama,  Japan.  The  Fuso,  being 
seriously  damaged,  was  beached  in  the  hope  of  preventing  her  from 
sinking.  No  lives  were  lost.-  The  Matsushima  was  comparatively 
uninjured. 

TORPEDO  BOATS  BUILDING  OR  ORDERED. 

(Page  193,  No.  XVI,  Part  IV.) 

There  are  now  under  construction  in  Europe  for  the  Japanese  Gov- 
ernment 8  torpedo-boat  destroyers  of  about  300  tons  disijlacement  and 
a  speed  of  30  knots,  similar  to  the  latest  British  destroyers — 4  at  Yar- 
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row's  and  4  at  Thorny  croft's — to  be  delivered  in  the  spring  of  1898. 
One  seagoing  torpedo  boat  and  8  first  class  torpedo  boats  are  building 
at  Elbing  by  Schiehau,  the  larger  one  to  have  a  speed  of  28  knots  and 
the  others  a  speed  of  25  knots,  with  the  usual  armament  of  boats  of 
their  class. 

Five  first-class  torpedo  boats  are  under  construction  by  Norman  d  at 
Havre.  None  of  these  boats  are  reported  as  launched,  but  all  are  to 
be  delivered  in  Japan  in  1898. 

PORTUGAL. 

VESSELS  BUILDING  OB  OBDEBED. 
DON  CARLOS  I,  4,100-TON  CRUISER. 

(Page  195,  No.  XVI,  Part  IV.) 

The  cruiser  building  at  Armstrong's  has  received  the  name  of  Don 
Carlos  I.  The  protective  deck  is  1.57  inches  thick  at  the  horizontal 
part  and  4.33  inches  at  the  slopes,  and  extends  from  stem  to  stern. 
The  conning  tower  will  be  3.94  inches  thick.  A  cofferdam  incloses  the 
engines  and  boilers.  Two  triple- expansion  engines,  with  water-tube 
boilers,  are  expected  to  give  the  vessel  a  speed  of  22  to  23  knots.  The 
coal  capacity  will  be  1,000  tons,  giving  a  steaming  radius  of  10,000 
miles  at  a  speed  of  12  to  13  knots. 

The  armament  is  to  consist  of  two  7.87-inch  R.  F.  guns  and  ten 
4.7-inch  R.  F.  guns,  protected  by  3-inch  shields;  twelve  47-millimeter, 
six  37-millimeter,  and  four  small-arm  caliber  machine  guns.  She  will 
have  five  torpedo  tubes,  three  of  them  submerged. 

DONNA  AMELIA,  1,656-TON  CRUISER. 

The  keel  of  this  cruiser  was  laid  at  Lisbon  August  19, 1897. 

TWO  GUNBOATS  OF  220  TONS. 

Two  gunboats,  Al.  Baptista  de  Andrade  and  Thomaz  Andrea,  of  220 
tons  displacement  and  10  to  12  knots  speed,  are  building  at  Elswick 
for  the  Portuguese  Government.  They  are  to  be  armed  with  small 
K.  F.  guns  and  intended  for  colonial  service. 

VESSELS  COMPLETED. 

ADAMASTOR,  1,962-TON  CRUISER. 

(Page  53,  No.  XIV.) 

This  vessel  was  built  by  Orlando,  of  Leghorn.  The  contract  was 
given  in  April,  1895,  and  the  vessel  was  launched  July  13,  1896,  and 
ready  for  trial  in  May,  1897.  The  hull  is  divided  into  twenty-three 
water-tight  compartments,  besides  the  double  bottoms.  There  is  a 
light  protective  deck.  The  motive  power  consists  of  two  sets  of  triple- 
expansion  engines,  completely  independent,  and  of  2,000  I.  H.  P.  each. 
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There  are  two  screws  and  four  cylindrical  boilers.  The  mean  trial 
speed  was  17.19  knots  with  natural  draft,  the  contract  speed  with 
natural  draft  being  16  knots.  On  the  forced  draft  trial,  lasting  two 
hours,  the  speed  was  to  reach  17.3  knots  with  130  revolutions  and  4,000 
I.  H.  P.  This  trial  gave  a  mean  speed  of  18.04  knots,  131.5  revolu- 
tions, and  4,030  I.  H.  P.  The  pressure  in  the  boilers  varied  from  156 
to  160  pounds  per  square  inch,  and  the  mean  atmospheric  pressure  in 
the  ash  pits  was  equal  to  0.866  inches  of  water. 

The  armament  consists  of  two  5.9-inch  E.  F.  Krupp  guns,  one  forward 
and  one  aft;  four  4.7-inch  R.  F.  Krupp  guns  and  four  67-millimeter  on 
the  main  deck;  two  37-millimeter  and  two  Nordenfelt  machine  guns  in 
the  tops.  There  are  three  torpedo  tubes,  one  in  the  bow  and  one  on 
each  side. 

There  are  two  military  masts,  with  one  top  on  each  mast  and  one 
search  light  on  a  platform  under  each  top. 

The  electrical  installation  of  the  Adamastor  consists  of  two  four -pole 
dynamos  of  6o  volts  and  110  amperes  each,  actuated  directly  by  two 
vertical  Tosi  engines,  working  at  275  revolutions  per  minute.  It  com- 
prises, besides  the  illuminating  plant,  two  ventilators  with  motors  of 
about  2  H.  P.,  and  two  15,75-inch  aluminum  projectors  with  Pasqualin 
automatic  lamps  secured  to  the  masts,  the  one  astern  being  adapted  to 
be  operated  from  the  bridge  by  means  of  two  small  electrical  motors 
placed  in  the  base  of  the  projector  itself. 

RUSSIA. 

VESSELS  COMPLETED. 
TRI  SVIATITELIA,  13,000-TON  BATTLESHIP. 

(Page  195,  No.  XVI,  Part  IV.) 

This  vessel  has  been  completed.  The  plans  were  changed  so  that 
instead  of  10,600  tons  she  is  of  about  13,000  tons  displacement. 

VESSELS  BULLDING  OB  OBDEBEI). 
BATTLESHIP  (TRI  SVIATITELIA  TYPE). 

(Page  195,  No.  XVI,  Part  IV.) 

This  battleship,  building  at  Nicolaieff,  is  of  the  Tri  Sviatitelia  type 
instead  of  the  Rostislav  type. 

AURORA,  6,630-TON  CRUISER. 

This  cruiser,  of  the  Diana  type  (p.  78,  No.  XV),  is  building  at  the 
New  Admiralty  Works.  The  engines  have  been  ordered  of  the  Franco- 
Russian  Works;  they  are  to  be  of  11,610  I.  H.  P.,  three  engines  each  of 
3,870  I.  H.  P.  The  engines  are  to  be  ready  for  trial  in  May,  1899. 
There  are  to  be  24  Belleville  boilers  in  three  groups,  and  three  smoke- 
stacks. 
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VESSELS  LA  UNCHED. 
GILIAK,  903-TON  GUNBOAT. 

(Page  79,  No.  XV.) 

The  twin-screw  gunboat  GiliaJc  was  launched  from  the  Admiralty 
Yard  on  the  Neva,  October  5,  1897.  The  extreme  length  is  207  feet; 
beam,  37  feet;  draught,  8.5  feet;  displacement,  903  tons. 

STEAM  TRIALS. 
ROSSIA,  12,130-TON  ARMORED  CRUISER. 

(Page  54,  No.  XIV;  80,  No.  XV;  39,  No.  XVI,  Part  II.) 

The  Rossia  had  a  six  hours'  full-speed  trial  on  July  18,  1897.  An 
average  speed  of  19.74  knots  was  made  with  83.5  revolutions  and  141 
pounds  of  steam.  The  maximum  speed  attained  was  20.25  knots.  She 
has  32  Belleville  boilers.  There  are  three  4-bladed  screws  with  a 
diameter  of  20  feet. 

A  serious  gun  accident  is  reported  to  have  occurred  aboard  the  Ros- 
sia during  her  gun  trials.  The  report  states  that  the  shock  of  firing 
the  big  guns  dismounted  several  of  the  smaller  pieces  and  blew  off  a 
portion  of  the  deck.    The  Rossia  has  been  ordered  to  Libau  for  repairs. 

ABREK,  535-TON  TORPEDO  GUNBOAT. 

(Page  79,  No.  XV.) 

This  vessel  has  been  completed  at  Abo. 

Dimensions. — Length,  212  feet  2  inches;  beam,  24  feet  10  inches; 
draught,  9  feet.  She  has  had  her  official  steam  trials.  She  steamed  four 
times  over  a  measured  base  under  forced  draft.  Her  average  speed  was 
21.2  knots  with  267  revolutions  and  175  pounds  of  steam  in  boilers.  The 
total  power  developed  by  her  engines  was  4,508  I.  H.  P.  In  preceding 
trials  she  had  a  number  of  accidents  with  the  boiler  tubes. 

SYETLANA,  3,828-TON  CRUISER. 

(Page  78,  No.  XV;  38,  No.  XVI,  Part  II.) 

This  cruiser,  built  by  the  Forges  et  Ohantiers  de  la  Mediterranee,  at 
Havre,  has  been  fitted  up  for  the  Grand  Duke  Alexis.  The  official 
trials  took  place  in  November,  1897.  The  mean  speed  during  the  six 
hours'  run  was  20.25  knots,  and  the  highest  speed  obtained  during  a 
run  over  a  base  was  21.625  knots.  Coal-consumption  trials  also  proved 
satisfactory,  as  did  the  gun  trials. 

TORPEDO  BOATS,  BUILD  IN  O  OR  ORDERED. 
TWELYE  DESTROYERS. 

It  is  reported  from  St.  Petersburg  that  the  Ijora  Yard  has  received 
instructions  to  lay  down  twelve  torpedo-boat  destroyers  of  the  Sokol 
type  (240  tons,  29  knots;  p.  59,  No.  XIV;  83,  No.  XV),  of  which  two  arc 
already  in  hand  at  that  establishment. 
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TORPEDO  BOATS  LAUNCHED. 

Torpedo  boats  Nos.  129,  135,  136, 137,  and  138  have  been  launched. 

TORPEDO  BOATS— STEAM  TRIALS. 

Torpedo  boats  Nos.  128, 129,  133,  135,  136,  137,  and  138  have  finished 

their  trials. 

■ 


SPAIN. 

VESSELS  BUILDING   OR  ORDERED. 
PUERTO  RICO  AND  MEXICO,  1,775-TON  CRUISERS. 

It  is  reported  that  a  cruiser  similar  to  the  La  Plata  (p.  196,  No.  XVI, 
Part  IV)  is  to  be  built  at  Caraca  and  named  Puerto  Rico,  and  another 
of  the  same  type,  to  be  called  Mexico,  is  to  be  built  by  the  firm  of  .Noriega. 

TORPEDO-BOAT  DESTROYERS. 

(Page  42,  No.  XVI,  Part  II;  199,  No.  XVI,  Part  IV.) 

The  Pluton  and  Proserpina  have  been  launched  at  Clydebank.  They 
are  sister  vessels  to  the  Audaz  and  Osado.  All  four  vessels  are  ready 
to  turn  over  to  the  Spanish  Government,  although  the  Proserpina  has 
not  yet  had  her  official  trials.  The  official  trials  of  the  Pluton  have 
been  successfully  couriered.  The  Pluton  is  225  feet  long,  somewhat 
larger  than  the  latest  class  of  British  torpedo-boat  destroyers.  She  is, 
therefore,  enabled  to  carry  a  considerably  greater  dead  weight,  the  - 
actual  load  on  board  during  the  trials  being  73  tons.  The  results  of 
the  trial  gave  a  mean  speed  of  30.12  knots  on  the  measured  mile,  and 
during  a  continuous  run  of  one  and  one-half  hours  a  speed  of  30.02 
knots  was  maintained.  During  the  trials  there  was  a  noticeable  absence 
of  vibration.  On  a  two  hours' natural-draft  trial  the  speed  was  22.7 
knots,  being  0.7  of  a  knot  over  the  contract. 

I 
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NOTES  ON  ORDNANCE  AND  ARMOR. 


By  Ensigns  Sumner  E.  W.  Kittelle  and  William  D.  Bkotherton.  United 

States  Navy. 
Staff  Intelligence  Officers. 


GUNS  AJSD  MOUNTS. 
GREAT  BRITAIN. 

TEIAL  OF  TICKER'S  NEW  6-INCH  RAPID-FIRE  GUN. 

The  official  trial  of  this  gun  and  mount  was  held  on  board  the  gun- 
boat Fincher  at  Portsmouth.  The  gun  is  wire- wound,  L/15,  and  weighs 
7  tons  8  hundredweight.  The  breech  mechanism  is  of  new  design,  and 
is  said  to  be  lighter  and  stronger  than  the  old  type.  A  single  motion 
of  the  horizontal  lever  opens  and  closes  the  breech.  An  automatic 
attachment  is  fitted  for  working  the  primer.  The  primer  is  placed  in 
the  vent  with  the  breech  open,  and  when  the  breech  is  closed,  a  slide 
automatically  covers  the  tube  until  the  plug  is  locked.  When  the  plug- 
is  opened  the  empty  primer  is  automatically  ejected.  The  mount,  which 
is  of  new  design,  worked  satisfactorily.  With  this  mount  the  gun  can 
be  quickly  and  easily  housed  on  deck.  The  gun  developed  a  velocity 
of  2,780  foot-seconds,  the  £>ressure  being  15.9  tons.  The  striking  energy 
was  5,374  foot-tons,  as  compared  to  3,356  foot-tons  of  the  ordinary  gun. 
Aiming  at  a  target  3,000  yards  off  the  gun  was  fired  at  a  rate  of  one 
round  in  10  seconds.  Unaimed  shots  wrere  fired  at  a  rate  of  one  in 
every  9i  seconds.  In  all,  110  rounds  were  fired,  the  breech  mechanism 
working  quickly  and  easily  in  every  case.  No  damage  was  sustained 
by  either  the  gun  or  mount.  The  old  system  of  obturation,  modified 
to  meet  the  requirements  of  rapid  fire,  has  again  been  introduced.  The 
large  and  heavy  metallic  cartridge  cases  have  been  done  away  with, 
effecting  a  saving  in  weight  and  space  in  the  magazines,  simplifying 
the  operations  of  loading,  and  rendering  unnecessary  a  cartridge-case 
ejector  in  the  breech  mechanism. 

A  further  trial  of  this  gun  and  mount  took  place  at  Shoeburyness, 

on  December  13,  1897,  for  the  purpose  of  testing  the  accuracy  of  the 
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gun  after  200  rounds  had  been  fired  from  it,  and  to  submit  it  to  a  test 
for  rapidity  of  fire  under  service  conditions. 

In  the  accuracy  test  ten  shots  were  fired  and  the  gun  showed  no 
deterioration  in  that  respect,  in  spite  of  the  large  number  of  rounds  pre- 
viously fired  from  it.  The  test  for  rapidity  was  made  with  a  crew  of 
trained  seamen  gunners  from  the  Excellent,  in  charge  of  the  experi- 
mental officer. 

Thirty-six  rounds  were  fired  in  4  minutes  and  47  seconds,  including 
the  time  lost  in  taking  temperatures  of  the  breech-plug  head,  making 
the  rate  of  fire  one  shot  in  8  seconds,  approximately.  An  analysis  of 
the  rounds  fired  shows  that  the  maximum  rate  attained  was  one  round 
in  6J  seconds,  one  set  of  eight  rounds  at  7  seconds,  and  another  set  of 
eight  rounds  at  7£  seconds,  the  others  varying  from  8  to  9  seconds. 

MOUNTS  FOR  COAST-DEFENSE  GUNS. 

The  subject  of  coast-defense  artillery  is  always  of  interest  to  the 
naval  officer,  since  the  existence  of  seacoast  batteries  implies  the  pos- 
sibility of  attack  by  sea  power. 

An  officer  of  high  rank  in  the  British  artillery  has  recently  agitated 
the  subject  of  rapidity  of  fire  for  coast-defense  guns,  and  the  superin- 
tendent of  the  royal  carriage  department  has  published  a  description 
of  the  mounts  issued  for  the  service  by  his  department.  For  ships' 
batteries  carriages  must  be  mobile,  light,  and  compact,  for  space  and 
weight  are  both  limited;  but  on  shore  the  prime  factors  are  mobility 
and  protection  for  the  personnel.  The  advantages  enjoyed  by  the 
coast- defense  gunner  over  his  confrere  at  sea  are  greater  protection 
from  the  enemy's  fire,  a  steadier  gun  platform,  and  more  accurate 
range. 

The  areas  of  targets  used  in  plotting  British  naval  prize  target  prac- 
tice are,  for  turret  and  barbette  guns  636  square  feet,  and  for  R. 
F.  guns  335  square  feet;  the  corresponding  ranges  being  1,400  to 
1,950  yards  and  1,400  to  1,620  yards.  The  targets  presented  by  9.2- 
inch  and  6-inch  coast-defense  guns  on  barbette  mounts  are  for  broad- 
side view;  the  9.2-inch,  115  square  feet,  and  the  6-inch,  38  square  feet; 
for  end  view,  the  9. 2-inch,  49  square  feet,  and  the  6-inch,  18  square  feet. 

The  turrets  built  for  the  80-ton  guns  at  Dover  have  not  been  a  suc- 
cess, and  no  more  are  under  construction,  barbette  mounts  alone  being 
considered.  To  protect  the  men,  the  mount  must  admit  of  the  gun 
being  fired  over  a  parapet  at  least  6  feet  high,  and  it  is  generally 
mounted  on  a  central  circular  stand,  with  space  for  the  crew  around  its 
base,  the  ammunition  having  to  be  raised  to  the  loading  level.  On 
elevated  sites,  where  protection  is  obtained  from  the  brow  of  the  emi- 
nence, the  guns  may  be  mounted  as  in  fig.  10. 

The  service  patterns  of  barbette  and  hydropneumatic  mounts,  com- 
plained of  as  liable  to  get  out  of  order,  troublesome,  and  expensive,  are 
given  below,  beginning  with  the  earlier  types.    Figs.  1,  2,  3,  and  4  show 
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Fig.  1. — 6-inch  Mark  I. 
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Fig.  2.— 6-inch  Mark  II. 
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Fig.  3.— 6-inch  B.  L.  or  R.  F. 
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Fig.  7.— 6- inch  B.  L.,  B.  L.  and  R.  F.,  or  R.  F.  Mounting. 
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Fig.  9.— 9.2-inch  Mark  III. 
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Fig.  10.— 9.2-inch  Mark  IV 
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the  evolution  in  the  6-inch-gun  mount,  at  present  the  most  powerful  of 
the  rapid-fire  guns.  Fig.  1  is  the  Mark  I  barbette  carriage  on.  trucks, 
with  a  long  recoil,  inclined  shield,  loading  platform,  and  recoil  brakes 
underneath. 

Figs.  2,  5,  and  6  show  a  carriage  turning  on  live  rollers  on  a  circular 
track,  6J  feet  in  diameter,  on  a  cast-iron  pedestal.  The  recoil  cylinders 
offer  a  constant  resistance  to  recoil.  The  slide  is  inclined  9  degrees, 
returning  the  gun  to  battery  after  a  recoil  of  about  2  J  feet.  The  eleva- 
ting gear  and  the  training  gear  are  in  front  on  the  right  side,  and  there  is 
another  training  station  for  the  gun  pointer  at  A,  in  rear  of  the  breech. 
The  dial  indicating  elevation  is  at  E,  and  the  training  arc  is  convenient 
to  the  eye  of  the  trainer.  The  shell  is  hoisted  on  a  carrier  by  a  derrick, 
actuated  by  the  crank  L,  which  delivers  it  in  the  breech.  The  powder 
is  served  by  hand.  A  drilled  crew  can  fire  the  gun  at  the  rate  of  one 
shot  in  40  seconds.  The  conversion  of  the  6-inch  B.  L.  guns  into  6-inch 
E.  F.  guns,  which  was  so  prompt  in  the  British  navy,  has  not  yet  been 
attempted  for  the  army  coast-defense  guns. 

Figs.  3  and  7  show  the  pedestal  mount,  which  is  similar  to  others 
of  its  type.  The  regular  training  gear  can  be  thrown  out  and  the 
gun  trained  quickly  by  a  supplemental  spur  training  gear  on  the  right 
side.  The  gun  pointer  stands  on  a  step  attached  to  the  carriage,  and 
has  the  training  and  elevating  gears  at  hand.  The  loading  is  done 
from  a  fixed  platform.  The  projectiles  and  charges  are  handed  up  by 
the  powder  men  and  shell  men  from  the  level  of  the  floor  of  the  emplace- 
ment. The  probable  rate  of  fire  is  1J  rounds  per  minute  for  the  B.  L. 
guns,  and  5  rounds  per  minute  for  the  R.  F.  guns.  The  latest  design, 
Mark  II,  shown  in  fig.  4,  is  very  neat  and  compact.  It  is  protected 
by  a  semicylindrical  shield,  whose  axis  is  in  the  vertical  line,  and  the 
training  and  elevating  wheels  are  on  the  same  shaft  at  the  hand  of  the 
gun  pointer,  who  stands  to  the  left  and  forward  of  the  breech,  with  his 
eye  in  the  line  of  sight. 

Figs.  8,  9,  and  10  show  the  elevation  in  the  coast  defense  mounts  for 
the  9.2-inch  B.  L.  R.  The  Mark  II  mount  (fig.  8)  needs  no  comment. 
Mark  III  (fig.  9)  is  mounted  on  a  cast-iron  pedestal,  securing  a  large 
bearing  surface  on  the  concrete  foundation.  The  carriage  is  simple, 
consisting  of  two  brackets  supporting  the  slide,  with  the  usual  recoil 
cylinders  and  the  trunnions  turning  in  ball  bearings.  The  recoil  is 
about  39  inches.  The  training  and  elevating  gear  is  at  the  left  and 
front  of  the  carriage,  covered  by  the  parapet  and  shield.  The  left 
sighting  xnatform  also  has  both  training  and  elevating  gears  at  hand, 
but  the  right  sighting  platform  has  only  the  former. 

Training  arcs  and  elevating  indicators  are  provided  in  full  view  of 
the  elevators  and  trainers.  The  gun  pointer  can,  from  either  platform, 
indicate  by  a  pointer  the  direction  the  gun  is  to  be  trained,  doing  the 
finer  training  himself  when  nearly  on  the  target.  The  loading  opera- 
tions are  performed  from  the  floor  of  the  emplacement.    Shell  are  stowed 
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in  sabots  under  the  front  parapet,  and  are  wheeled  in  a  barrow  and 
slid  into  the  carrier.  One  man,  working  a  winch  handle,  raises  the  pro- 
jectile to  the  breech,  the  gun  being  elevated  to  15  degrees.  The  carrier 
contains  a  loading  tray  on  rollers,  which  enters  the  breech  and  is  held 
by  a  catch  until  the  shell  and  charge  are  home.  The  catch  is  then 
released,  the  tray  drops  back  into  the  carrier,  and  the  latter  is  lowered. 
An  untrained  crew  can  elevate  and  load  the  gun  and  then  depress  it  to 
the  firing  position  and  train  through  60  degrees  in  50  seconds.  Two 
sights  are  carried,  the  one  on  the  left  being  a  telescope.  The  army 
looks  for  one  shot  per  minute  from  this  gun  in  action. 

Fig.  10  shows  the  special  design  for  a  depression  of  20  degrees.  The 
trunnions  of  the  gun  fit  in  cast-steel  slides,  moving  on  a  cast-steel  cradle, 
with  the  usual  recoil  cylinder  arrangement.  The  recoil  of  the  gun  com- 
presses air  in  the  pneumatic  cylinder  to  about  500  pounds  per  square 
inch — the  length  of  recoil  being  3J  feet — and  the  compressed  air  drives 
the  gun  back  to  battery.  Training  and  elevating  can  be  done  from  the 
sighting  platform  as  well  as  from  the  floor  of  the  emplacement,  there 
being  three  training  and  two  elevating  stations,  with  the  necessary 
indicators.  The  gun  is  loaded  when  at  10  degrees  elevation,  and  it  can 
be  trained  through  90  degrees  by  two  men  in  1  minute  45  seconds.  A 
speed  of  fire  of  one  round  per  minute  is  obtained. 

Fig.  11  represents  an  experimental  hydropneumatic  mount  for  the 
disappearing  gun.  The  head  of  the  ram  A  is  trunnioned  at  B  and  O 
with  the  bars  B  E  and  O  D,  giving  the  ram  vertical  motion.  As  the 
gun  recoils  the  ram  goes  down,  compressing  the  air  from  170  pounds  to 
250  pounds  per  square  inch,  and  the  arc  H  moves  a  ratchet  wheel  con- 
necting with  a  friction  clutch,  thus  holding  the  gun  down  until  freed 
by  releasing  the  clutch.  There  are  sights  built  up  from  the  brackets 
on  each  side  of  the  gun,  and  the  two  sighting  stations  having  elevating 
and  training  gears  in  addition  to  those  below.  Extra  bar  sights  are 
also  provided  on  each  side.  The  gun  can  be  laid  while  down,  and  the 
aim  corrected  by  the  gun  pointer  the  moment  the  gun  rises.  A  lever 
attachment  to  the  ratchet  permits  the  gun  to  be  worked  down  at  drill. 
It  is  estimated  that  two  rounds  per  minute  can  be  fired  by  a  6-inch 
K.  F.  G.  on  this  mount. 

SPAIN. 

3.94-INCH  (10-CENTIMETER)  RAPID-FIRE  GUN. 

This  gun,  designed  by  Mr.  Garcia  de  Lomas,  consists  of  a  steel  tube 
A  (figs.  1  and  2),  a  jacket  O  on  which  are  the  trunnions  D,  the  rein- 
force hoops  E  and  F,  and  the  breech  plug  B.  On  the  inside  of  the 
jacket  and  on  the  outside  of  the  tube  are  steps  or  projections  Gr,  which 
prevent  the  tube  from  sliding  in  the  jacket.  The  difference  of  diameter 
between  the  tube  and  the  jacket  is  covered  at  the  breech  by  a  screw- 
threaded  collar  H,  and  the  breech  plug  dovetails  in  the  breech  at  5 
and  17. 
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Mount  for  3.94-inch  B.  L.  G. 
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fib.  J9  .  Plan  through  A.B. 


Mount  for  3.94-inch  B,  L.  G. 
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Mount  for  3.94-inch  B.  L.  G. 
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The  plug  consists  of  a  horizontal  wedge  (figs.  3  and  4)  operated  by  a 
screw  2,  of  a  path  exactly  equal  to  the  distance  which  the  plug  must 
traverse  in  order  to  leave  the  chamber  uncovered.  In  the  path  of  the 
screw  are  6  threads,  which  engage  with  the  half-nut  3,  incased  in  the 
lower  face  of  the  plug.  The  screw  is  supported  as  shown  in  Fig.  3,  and 
is  protected  by  the  box  7,  which  also  serves  to  shield  the  plug  from 
dust  and  weather.  Power  is  applied  to  the  screw  by  means  of  a  hand 
wheel  11.  The  front  face  of  the  plug  is  provided  with  two  grooves  13, 
which  serve  as  a  guide  or  slide  for  the  cams  of  the  extractor.  The  edge 
of  the  plug  at  19  is  coned  off  so  that  the  closing  of  the  breech  acts  on 
the  rim  of  the  cartridge  and  pushes  it  home.  The  plug  is  hollowed  to 
receive  the  firing  pin,  and  this  opening  is  closed  by  a  screw-threaded 
stop  H,  which  is  hollowed  to  permit  the  recoil  of  the  firing  pin.  The 
plug  also  has  a  groove  traversing  it  from  top  to  bottom,  and  serving  for 
the  reception  and  play  of  the  guide  for  the  firing  pin.  The  firing  pin 
consists  of  a  steel  bolt  16  (fig.  7),  to  the  end  of  which  is  screwed  a  tem- 
pered steel  point  15,  and  around  which  winds  a  worm  spring,  which  may 
be  seen  in  section  in  fig.  3.  To  the  after  end  of  the  firing  pin  is  secured  a 
vertical  rod  18,  which  acts  as  a  guide  for  the  firing  pin.  Pieces  5  and 
17  have  in  the  faces  which  they  present  to  the  plug,  slots  a,  12,  and  m, 
forming  a  triangle  with  the  side  12  prolonged,  and  in  these  slots  the 
roller  ends  of  the  firing-pin  guide  work.  The  junction  of  the  slots  a  and 
12  is  covered  by  a  flexible  leaf  of  steel  c,  along  the  wall  of  slot  12  and 
secured  to  it.  This  thin  steel  plate  forms  a  spring,  which  allows  the 
end  of  the  guide  to  pass  from  slot  a  into  slot  12,  but  prevents  its  return. 
At  the  bottom  of  slot  m  of  piece  5,  and  at  a  short  distance  from  its 
junction  with  slot  12,  is  an  opening  through  which  appears  the  end  of 
rod  30  of  the  catch.  When  the  gun  has  been  fired,  the  firing  pin  remains 
under  the  action  of  the  spring  at  the  front  end  of  its  seat ;  and  the  guide, 
touching  the  front  face  of  the  vertical  groove  in  which  it  moves,  remains 
with  its  ends  in  the  slot  m,  and  in  front  of  the  mouth  of  slot  a.  When  the 
plug  is  opened,  the  guide,  compelled  by  its  ends  to  remain  in  the  verti- 
cal plane  of  slot  a,  recoils  with  the  firing  pin  and  compresses  its  spring. 
Upon  arriving  at  the  steel  plate  c,  it  bends  it,  passes  into  slot  12,  and 
traverses  the  latter  to  the  right.  When  the  plug  closes,  the  guide 
traverses  the  whole  length  of  slot  12  to  the  left,  and  upon  arriving  at 
slot  m,  in  which  the  action  of  the  spring  tends  to  carry  it  forward  again, 
it  is  held  by  the  end  of  the  rod  30,  subject  to  the  trigger. 

The  firing  mechanism  is  composed  of  the  cylinder  25,  containing  the 
piston  22  and  rod  33.  The  spring  21  holds  the  piston  at  the  outer  end 
of  the  cylinder.  The  slot  21,  in  which  travels  the  roller  32  on  the  end 
of  the  rod  30,  forces  the  rod  30  downward  when  the  trigger  23  is  pulled, 
thus  releasing  the  firing  pin. 

The  extractor  consists  of  a  sleeve  41,  carrying  two  arms  38,  the  whole 
revolving  on  an  axis  37,  Each  arm  has  a  cam  14  at  one  end  and  a  tooth 
39  at  the  other  end,  which  engages  the  cartridge  rim  and  withdraws  the 
cartridge.     When  the  breech  is  closed,  the  extractor  is  in  the  position 
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shown  in  fig.  3.  When  the  breech  is  opened,  the  cam  of  the  extractor, 
sliding  on  a  slightly  curved  surface,  starts  the  cartridge  case  from  its 
seat;  then  the  cam  strikes  a  projection  and  swings  with  it,  causing  the 
extractor  to  draw  the  cartridge  case  smartly  to  the  rear. 

The  dimensions  of  the  gun  are  as  follows:  Length  of  bore,  201.6 
inches;  total  length,  213.4  inches;  volume  of  chamber,  463.6  cubic 
inches;  weight  with  plug,  3,960  pounds. 

The  mount  for  this  gun  is  of  the  Guillen  and  Ristory  type.  On  a 
cylindrical  stand  the  top  carriage  bearing  the  gun  is  mounted,  turning 
on  a  central  pivot  and  upon  a  track  with  ball  bearings  77.  The  car- 
riage is  secured  to  the  stand  by  a  clamping  ring  79  in  three  sections, 
bolted  on  by  bolts  81.  The  gun  is  incased  in  a  frame,  which  also  bears 
the  recoil  cylinders,  and  the  trunnions  of  the  gun  fit  in  sockets  in  this 
frame.  The  frame  itself  has  trunnions  66^  which  rest  in  sockets  67  of 
the  carriage,  and  is  provided  with  slides,  on  which  the  gun  recoils. 

In  the  stand,  the  balls  77  rest  upon  a  steel  collar  91,  over  a  rubber 
collar  90,  and  between  the  large  balls  which  bear  the  weight  are  placed 
balls  of  smaller  diameter  to  lessen  the  friction.  The  stand  has  on  the 
inside  a  toothed  collar  100,  in  which  the  training  gear  engages. 

The  carriage  consists  of  a  circular  platform  74  and  two  brackets 
68,  the  ballbearing  surface  being  shown  at  75.  The  axes  of  the  train, 
ing  and  the  elevating  gears  appear  at  82  and  83,  respectively,  with 
supports  84,  85  and  87,  88.  The  brackets  68  are  strengthened  by  a 
cross  bracket  70,  and  the  shoulder-piece  arm  132  attaches  to  the  left 
bracket. 

The  elevating  gear  consists  of  the  hand-wheel  111  and  the  shaft  110, 
which  has  a  bearing  88,  and  also  one  on  132.  At  the  end  of  this  shaft 
is  a  gear  wheel  109,  actuating  a  second  wheel  106,  keyed  on  a  long  nut 
105.  The  upper  end  of  the  long  nut  with  a  thread  104  has  a  small 
nut  103  screwed  on  it,  and  the  smaller  nut  is  free  to  turn  in  the  sleeve 
101.  The  upper  end  of  the  sleeve  101  has  a  roller  102  working  in  a 
slot  30  in  a  projection  of  the  gun  casing.  Within  the  long  nut  105 
works  a  long  screw  107,  secured  at  its  lower  end  in  the  stand.  The 
long  nut  105  is  supported  and  free  to  turn  in  the  fixed  sleeve  108. 
The  gun  can  be  elevated  from  —15  degrees  to  +25  degrees  in  5  seconds. 

The  training  gear  may  be  used  or  the  gun  may  be  swung  around  by 
the  shoulder  piece,  as  the  following  description  will  show:  The  hand- 
wheel  122  turns  the  shaft  120,  which  is  suitably  supported.  On  the 
end  of  shaft  120  is  a  worm  121  engaging  in  a  worm  wheel  118,  which 
worm  wheel  is  keyed  on  a  sleeve  116.  The  sleeve  116  is  free  to  turn  on 
the  vertical  shaft  113,  and  at  its  lower  end  is  the  coned  surface  119. 
The  shaft  113  has  keyed  to  it  the  cone  wheel  115  and  the  gear  wheel 
114,  the  latter  engaging  in  track  100  on  the  inside  of  the  stand  and 
already  referred  to.  The  shaft  124  has  a  grip  handle  130,  and  a  stud 
127  working  in  guides  128  in  the  shoulder- piece  frame  129.  This  shaft 
124  pivots  at  123  and  has  motion  in  a  vertical  plane.     Upon  the  shaft 
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124  is  also  a  collar  125  encircling  the  sleeve  116.  To  use  the  gearing, 
push  the  handle  130  down  to  its  lowest  position,  as  in  fig.  10;  this  joins 
friction  cones  119  and  115,  and  enables  the  gun  to  be  trained  by  the 
wheel  122.  To  swing  the  gun  by  the  shoulder  piece,  lift  the  handle  130 
separating  the  friction  cones,  and  the  piece  trains  easily  and  directly. 

The  gun  casing  consists  of  angle  irons  and  plating  bolted  together 
as  shown  in  the  illustrations,  with  buffers  13  having  alternate  disks 
of  iron  and  rubber  1G.  This  casing  carries  the  slides  on  which  the 
trunnion  supports  1  of  the  gun  move.  The  trunnions  of  the  gun  are 
shown  at  2. 

The  trunnion  supports  1  are  connected  with  the  hollow  piston  rods  4 
by  a  screw  3,  and  the  piston  rods  are  screwed  on  the  pistons  G,  which 
have  truncated  cone  heads  7.  The  trunnion  supports,  pistons,  and  rods 
recoil  with  the  gun. 

The  recoil  cylinders  19  are  closed  by  stuffing  boxes  31,  32.  Notches 
are  cut  on  the  sides  of  the  piston,  and  long  fillets  35  within  the  sides 
of  the  cylinder  are  of  such  form  as  to  make  variable  apertures  with  the 
bottoms  of  the  notches,  and  a  constant  resistance  to  recoil.  The  recoil 
is  9.8  inches,  and  the  cylinders  and  pipes  37  are  filled  with  liquid  two- 
thirds  glycerin  and  one-third  water.  The  coned  heads  7  fit  closely 
in  coned  recesses  36  and  act  as  buffers  in  case  of  extreme  recoil. 

The  second  part  of  the  recoil  system  consists  of  a  hydropneumatic 
cylinder  38  fitted  with  a  bonnet  39,  and  a  piston  63  closely  packed  at 
64.  Above  this  piston  63  there  is  air  compressed  to  6  atmospheres 
and  about  1  quart  of  water  to  absorb  the  heat  of  compression,  while 
below  the  piston  63  is  the  glycerin  and  water  of  the  recoil  cylinders. 
The  air  is  pumped  into  the  upper  part  of  the  hydropneumatic  cylinder 
through  the  orifice  54,  first  removing  the  nut  54,  and  then  slacking  up 
the  nut  50  on  the  stem  49  of  the  coned  valve  48  to  allow  the  air  to 
enter  freely.  After  filling  the  end  of  the  cylinder  at  the  required  pres- 
sure, the  valve  48  reseats  itself,  and  is  tightly  secured  by  setting  up  on 
the  nut  50  again.  The  aperture  54  closes  with  a  screw,  as  do  also  the 
ones  at  28  and  55.  In  the  hydraulic  side  of  cylinder  38  is  a  coned 
valve  61,  moving  vertically  on  a  rod  59  and  limited  in  motion  by  the 
nut  60,  while  62  is  a  return  drain  for  the  liquid.  When  the  gun  recoils 
the  pistons  drive  the  liquid  through  the  variable  orifices  35  by  the 
pipes  37  to  the  lower  side  of  the  valve  61,  lifting  it,  and  in  turn  lifting 
the  hydropneumatic  piston  63,  and  further  compressing  the  air  above 
it  until  the  recoil  is  overcome;  then  the  air  reacts  and  forces  the  piston 
63  down,  and  with  it  the  piston  61,  and  the  liquid  passes  back  by  the 
channel  62  through  the  pipes  37  and  by  the  notches  35  to  the  inside  of 
pistons  6,  forcing  the  gun  back  to  battery.  It  will  be  noticed,  in  this 
connection,  that  the  diameter  of  the  rod  4  is  nearly  as  great  as  that  of 
the  piston  6,  and  that  the  hydraulic  chambers  must  all  be  kept  filled 
with  liquid. 

A  shield  134  ships  on  the  carriage  as  shown  in  the  illustration. 
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SWEDEN. 

FINSPONG  RAPID-FIRE  RREECH  MECHANISM. 

This  mechanism  is  fitted  to  the  75-millimeter  field  gun  and  the  4.7-inch 
E.  F.  guns.  The  plug  consists  of  a  steel  block  threaded  on  its  surfaces 
ca,  db,  and  grooved  on  the  surfaces  ab,  cd,  so  as  to  slide  on  the  cor- 
responding threads  in  the  jacket  of  the  gun.  (See  fig.  3.)  The  oper- 
ating lever  AB  is  rigidly  connected  to  the  after  end  of  the  breech  plug 
by  means  of  a  narrow  piece  CD.  The  part  CD  turns  freely  in  its  seat 
on  the  tray  FFGr,  which  is  pivoted  to  the  jacket  at  Gr.  The  tray  is 
provided  with  an  appendage  H,  a  kind  of  metal  box,  encased  in  the 
mortise  of  the  gun,  when  the  breech  is  closed.  The  plug  moves  with 
the  tray  as  long  as  the  latter  is  encased  in  the  mortise;  it  is,  moreover, 
susceptible  of  a  rotary  movement  of  78  degrees  with  reference  to  this 
tray,  when  its  axis  is  in  the  prolongation  of  the  axis  of  the  gun.  The 
stops  FF  serve  to  limit  this  movement. 

Safety  ajyparatus. — The  breech  is  secured  in  the  locked  position  when 
the  rod  ml  (see  fig.  2)  is  held  between  the  lugs  a  (3  of  the  lever  (fig.  5). 
To  open  the  breach  the  lever  handle  B  is  slightly  telescoped,  thereby 
releasing  the  safety  catch  ml,  and  the  plug  is  then  revolved  on  its  axis 
78  degrees,  until  the  lever  brings  up  against  the  stop  F.  The  plug  and 
cradle  then  revolve  on  the  axis  G-  until  the  breech  is  uncovered. 

Firing  mechanism. — The  firing  pin  is  cocked  during  the  first  part  of 
the  movement  for  opening  the  breech  by  the  pressure  of  the  curved 
surface  y  6  (figs.  2  and  3)  of  the  plug  against  the  spring  of  the  firing 
pin.  When  the  end  r  of  the  curved  surface  leaves  this  spring  the 
firing  pin  is  held  in  the  cocked  position  by  the  shoulder  t  of  the  bent 
lever  ih,  the  end  h  of  which  passes  through  the  outer  branch  of  the 
double  groove  rs.  This  branch  thus  throws  the  bent  lever  into  gear 
and  prevents  the  firing  pin  from  being  released  until  the  breech  is 
closed.  The  release  of  the  firing  pin  is  produced  by  the  movement  of 
the  rod  ml,  which  also  serves  to  keep  the  breech  closed.  Moving  back, 
the  rod  ml,  by  means  of  the  piece  Jcj,  rocks  the  bent  lever  ih,  and  thus 
releases  the  pin.  The  rod  ml  may  be  operated  either  by  hand  or  with 
the  assistance  of  a  lanyard. 

Ejectors. — The  ejector  KLM,  which  acts  on  the  lower  rim  of  the  car- 
tridge case,  is  secured  to  the  cradle  by  a  pivot  L  and  forms  a  bent 
lever.  One  arm  of  this  lever  carries  a  trunnion  K,  which  is  guided  on 
a  slide  in  the  concave  surface  of  the  screw.  This  ejector  serves  also 
to  limit  the  lateral  movement  of  the  screw. 

76-MILLIMETER  RAPID-FIRE  FIELD  GUN. 

The  characteristic  elements  of  this  arm  are  as  follows: 
Weight  of  gnn  and  carriage,  2,156  pounds. 
Weight  of  carriage  and  caisson,  3,604  pounds. 
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Weight  of  projectile,  13.2  pounds. 
Initial  velocity,  1,850  foot- seconds. 
Maximum  pressure  per  square  inch,  14.5  tons. 
Rapidity  of  fire,  aimed  shots,  8.5  per  minute. 
Rapidity  of  fire,  unaimed  shots,  20  per  minute. 

GUN. 

Caliber,  2.9  inches. 

Number  of  grooves,  20. 

Depth  of  grooves,  0.04  inch. 

Width  of  lands,  0.14  inch. 

Width  of  grooves,  0.24  inch. 

Final  inclination  of  grooves,  one  turn  in  25  calibers. 

Length  of  gun,  32  calibers. 

Length  of  bore,  30.2  calibers. 

CARRIAGE. 

Height  of  axis  of  gun  above  the  ground,  3.9  feet. 

Maximum  angle  of  elevation,  14  degrees. 

Maximum  angle  of  depression,  7  degrees. 

Gun. — The  weight  of  the  gun  is  917.4  pounds ;  the  preponderance  of 
the  breech  is  22  pounds.  The  gun,  of  cast  steel,  consists  of  a  tube  and 
a  jacket  carrying  the  breech  mechanism.  This  jacket  slides  in  a  bronze 
sleeve,  which  is  pivoted  in  the  cradle  of  the  gun  carriage.  The  breech 
mechanism  is  of  the  Finspong  type. 

Thronsen  carriage. — The  weight  of  the  carriage  fully  equipped  is 
1,238.6  pounds.  Its  principal  elements  are  the  body  of  the  carriage,  the 
cradle,  and  the  recoil  cylinder.  The  body  of  the  carriage,  of  steel,  is 
formed  of  two  brackets.  The  trail  is  provided  with  a  spur  in  form  of  a 
spade,  whose  concave  side  is  turned  to  the  rear.  The  cradle  is  com- 
posed of  a  fork  on  the  arms  AA,  on  which  pivot  the  trunnions  of  the 
sleeve,  and  which  terminate  in  a  vertical  pivot  B,  incased  in  a  socket 
connected  with  the  axletree.  This  arrangement  makes  it  possible  to 
train  to  a  certain  degree  without  displacing  the  trail.  The  recoil  brake, 
which  is  on  the  trail,  is  a  simple  hydraulic  cylinder,  with  a  spiral  spring, 
which  insures  the  return  of  the  gun  to  battery.  This  cylinder  is 
connected  to  the  gun  by  means  of  two  guide  rods  mn,  secured  to  the 
breech,  passing  through  the  sleeve,  and  the  connecting  chains  pq, 
which  pass  over  guide  pulleys  and  are  attached  to  the  crosshead  of 
the  piston  rod.  The  recoil  of  the  gun  is  about  20  inches.  A  wheel 
brake  DE  is  also  used.  This  brake  is  composed  of  two  shoes  D,  which 
are  carried  by  rods  F,  pivoted  at  points  near  the  axis  of  the  axletree 
and  connected  with  each  other  by  the  crosspiece  E. 

Ammunition. — The  projectile  is  a  shrapnel  shell  with  rear  chamber, 
weighing  14.2  pounds.  The  initial  velocity  of  1,850  foot-seconds  is 
imparted  by  a  charge  of  1  pound  of  balistite. 
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AUSTRIA. 

Trials  of  Witkowitz  armor  were  held  at  Pola  on  the  16th  and  17th  of 
September,  1896.  Two  plates  were  tested,  one  of  Harveyed  nickel 
steel,  No.  6102,  and  the  other  of  homogeneous  nickel  steel,  No.  6559. 
A  Krupp  5.9-inch  B.  L.  R.  L/40  was  used  in  both  trials.  The  project- 
iles were  of  steel,  armor  piercing,  and  varied  in  weight  from  100.3 
pounds  to  100.8  pounds.  The  Harveyed  plate,  No.  6402,  the  first  tried, 
had  the  following  dimensions:  6  by  4.84  feet  by  8.66  inches,  and  was 
backed  by  20  inches  of  oak.  The  weight  of  this  plate  was  about  4.66 
tons,  and  the  result  of  this  trial  is  shown  in  the  following  table: 

Attack  on  plate  No.  6402. 


Round. 


I.. 
II. 

III 


Weight 
of  pro- 
jectile. 


Pounds. 
100.5 
100.8 
100.3 


Striking 
velocity. 


-t'oot-secs. 
1,976 
2,048 
2,208 


&J         plate. 


Foot-tons.  Foot-tons. 
2,720  Gil.  6 

3,  075  060.  3 

3,  388  727.  4 


Relation 
of  calcu- 


Perfora 

through  P^J  +Per 

iron  by  \  f°r+^T 

Tresidder  *?£Sf 

forxnula.     ™£* 


Inches. 
13.8 
14.4 
16.2 


Depth 
of 

indent. 


InctCcs. 
1.59  3.6 

1.66  j  3.9 

1.87  2.0 


This  attack  was  completely  defeated,  the  shot  in  each  case  breaking 
up.  The  indent  of  the  first  shot  was  3.6  inches  deep,  and  some  slight 
scaling  of  the  face  around  the  shot  point  took  place.  (See  fig.  2.) 
There  was  no  bulge  or  crack  in  rear  after  this  round.  The  second  pro- 
jectile, which  fell  out  after  the  delivery  of  the  third  round,  made  an 
indent  3.9  inches  deep,  and  some  scaling  took  place  around  the  spot. 
(See  fig.  2.)  The  back  was  bulged  to  a  height  of  1.8  inches,  but  not 
cracked  through.  (See  fig.  3.)  The  third  projectile  made  an  indent  of 
about  2  inches.  The  bulge  at  the  back  was  only  1,6  inches  high  and 
was  free  from  cracks. 

The  second  plate,  No.  6559,  had  the  following  dimensions:  5.64  by 
5.64  feet  by  S.66  inches,  with  a  weight  of  about  5  tons.  The  result  of 
its  trial  is  given  in  the  following  table : 

Attack  on  plate  No.  6559. 


Round. 


I.. 
II. 
Ill 
IV 


Weight 
of  pro- 
jectile. 

Striking 
velocity. 

Poiinds. 

Foot  sees. 

100.3 

1,996 

100.8 

2,096 

100.  3 

2,222 

100.4 

2,222 

Striking 
energy. 


Perfora- 
tion 


En,erSy     through 
Pe^°f   iron  by 


plate. 


Foot-tons.  Foot-tons, 
2.  771  i        549.  1 


3,070 
3,434 
3,438 


608.2 
680.5 
081.3 


Tresidder 
formula 


Inches. 
14.0 
15.0 
16.4 
10.4 


Relation 

of  calcu- 

lated 

Depth     ' 

perfora- 

of 

tion  to 

indent. 

thickness 

of  plate. 

Inches. 

1.62 

4.9 

1.78 

5.3 

1.89 

4.3 

1.89 

5.3 
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The  projectiles  all  broke  up.  The  first  shot  (see  fig.  4)  lodged  its 
broken  point  in  the  plate,  the  plate  metal  rising  slightly  around  the 
point,  but  there  was  no  scaling,  no  bulge  at  the  back  of  the  plate,  and 
no  cracks.  The  next  shot  dislodged  the  head,  showing  an  indent  4.9 
inches  deep.  The  second  projectile  fired  behaved  very  similarly,  lodg- 
ing its  head,  which  was  in  turn  dislodged  by  the  third  round.  The 
indent  was  5.3  inches  deep.  There  was  no  bulge  or  crack.  The  third 
round,  owing  to  bad  aim,  struck  nearly  over  shot  No.  2  (see  fig.  5),  con- 
sequently the  plate  was  more  severely  tried  as  to  its  toughness  than 
was  intended,  and  horizontal  and  vertical  through  cracks  were  made, 
each  extending  to  the  plate  edge,  but  apparently  starting  from  the 
point  of  impact  of  No.  2,  not  No.  3.  (See  figs.  5  and  6.)  No  sensible 
bulge  was  formed  at  the  back,  and  the  shot  indentation  was  about  4.3 
inches  deep.  A  fourth  round  was  then  fired,  striking  nearly  over  No. 
1,  but  higher  up  than  No.  3.  (See  fig.  5.)  This  did  not  cause  either 
through  cracks  or  bulge  at  its  own  point  of  impact.  The  depth  of 
indent  was  5.3  inches.  A  through  crack  was  now  developed  from  No. 
2  to  No.  3,  and  another  nearly  joining  this  from  No.  3  toward  No.  4. 
There  was  also  some  surface  cracking. 

FRANCE. 

On  June  23, 1897,  a  Schneider  plate  6.14  inches  thick  was  attacked  by 
a  5.9-inch  R.  F.  gun  firing  four  rounds  of  Holtzer  shell,  each  weighing 
99.2  pounds,  and  striking  with  velocities  of  1,913, 1,904, 1,904,  and  1,962 
foot-seconds.  All  of  the  projectiles  were  broken  up,  the  heads  becom- 
ing embedded  in  the  plate,  and  the  points  of  impact  were  considerably 
dished,  as  shown  in  the  illustration.  The  result  is  good,  for  the  plate 
was  a  small  one,  weighing  only  2.56  tons,  and  the  shock  withstood  per 
ton  of  its  weight  was  1,039  foot-tons. 

.      GREAT  BRITAIN. 

A  successful  trial  of  a  4-inch  special  nickel  steel  plate  made  by 
Messrs.  Viekers  Sons  &  Co.,  Limited,  was  held  on  board  the  Nettle  on 
July  20, 1897.  The  plate  was  of  the  following  dimensions,  4  by  4  feet  by 
4  inches,  with  no  wood  backing.  The  attack  was  made  with  a  5-inch 
B.  L.  gun,  and  Palliser  steel  armor-piercing  projectiles  weighing  50 
pounds  were  used. 

Shot  No.  1  was  fired  with  a  velocity  of  1,406  foot-seconds.  The  plate 
showed  no  signs  of  damage,  the  projectile  simply  splashing  on  its  face. 

Shot  No.  2  was  fired  with  a  velocity  of  1,750  foot-seconds.  The  plate 
was  indented  about  three-fourths  of  an  inch,  but  the  face  was  not 
broken. 

Shot  No.  3  was  fired  with  a  velocity  of  1,750  foot-seconds.  The  plate 
was  indented  about  half  an  inch.  There  were  no  cracks  developed,  and 
the  projectiles  were  in  every  case  broken  into  small  pieces. 
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Firing  trials  of  a  Vickers  plate  took  place  at  Shoeburyness  oj 
August  19,  1897.  The  plate  was  of  nickel  steel,  Harveyed,  backed  b 
12  inches  of  oak,  and  of  the  following  dimensions,  10  by  7  feet  by  11| 
inches.  Caliber  of  the  gun,  12  inches.  The  plate  before  trial  showei 
several  surface  cracks,  some  being  nearly  2  inches  deep  and  one-fourti 
inch  wide. 

Shot  No.  1.  Weight  of  projectile,  721 J  pounds.  Striking  velocibi 
1,860  foot-seconds.  Striking  energy,  17,322  foot-tons.  Projectilebrok1 
up,  leaving  its  point  embedded  in  the  plate.  No  cracks  were  developec- 
At  the  back  of  the  plate  was  an  unbroken  bulge  2|  inches  high. 

Shot  No.  2.  Weight  of  projectile,  714  pounds.  Striking  velocity 
1,868  foot-seconds.  Striking  energy,  17,271  foot-tons.  Projectile  brok 
up  much  as  did  its  predecessor. 

Shot  No.  3.  Weight  of  projectile,  715  pounds.  Striking  velocity 
1,860  foot-seconds.  Striking  energy,  17,148  foot-tons.  Projectile  brok< 
up  as  before  with  a  little  flaking  of  surface,  and  one  surface  crack  wa: 
developed  from  the  point  of  impact  of  the  first  round.  At  the  bacl 
was  a  bulge  2§  inches  high.  The  original  face  cracks  did  not  open  iij 
any  way. 

Successful  trials  of  two  plates  manufactured  by  Messrs.  Cammell  <& 
Co.  were  held  on  board  the  Nettle  on  October  6,  1897.  The  dimensions 
of  the  first  plate  were  8  by  6  feet  by  6  inches.  Eange,  30  feet.  Caliber 
of  gun,  6  inches.  Projectile,  Holtzer  forged-steel  armor- piercing  j 
Velocity  in  each  case,  1,960  foot-seconds.  Five  shots  were  fired,  the; 
penetration  varying  from  2 J  to  2f  inches.  No  cracks  were  developed, 
the  projectiles  in  each  case  breaking  up  into  small  pieces. 

The  second  plate  had  the  following  dimensions,  4  by  4  feet  by  4  inches, 
and  weighing  about  1  ton.  Eange,  30  feet.  Caliber  of  gun,  5  inches. 
Weight  of  Paliiser  projectile,  50  pounds.  Three  shots  were  fired,  the 
first  with  a  velocity  of  1,400  foot-seconds  and  striking  energy  of  685 
foot-tons,  the  others  with  a  velocity  of  1,750  foot-seconds  and  striking 
energy  of  1,062  foot- tons.  The  projectiles  smashed  on  the  face  of  the 
plate.    No  cracks  were  developed. 

Firing  trials  of  two  plates  manufactured  by  Messrs.  John  Brown  & 
Co.  were  held  on  board  the  Nettle,  the  first  on  July  20,  1897,  and  the  I 
second  on  August  10,  1897.  The  object  of  the  trial  was  to  determine: 
(1)  Whether  the  surface  cracks  that  are  liable  to  occur  in  manufacture 
in  the  case  of  the  most  modern  plates  are  prejudicial  to  their  resist- 
ance. (2)  Whether  a  plate  that  has  been  machined  to  a  smooth  surface 
before  supercarburization  offers  a  better  defense  than  one  that  has  been 
carburized  on  the  rugged  surface  as  left  by  the  rolls.  (3)  Whether  the 
presence  of  a  fold,  technically  called  a  "  lap,  "in  the  face  of  a  plate 
causes  a  locality  of  general  weakness.  From  the  results  of  the  trials 
it  may  be  said  that  surface  cracks  do  not  affect  the  resistance  at  all, 
even  when  the  shot  struck  on  them;  that  the  advantage  of  the  tedious 
and  expensive  process  of  machining  all  over  the  surface  might  be  con- 
sidered as  affecting  only  the  appearance,  and  that  a  "lap"  in  the  face 
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may  be  a  source  of  weakness  if  a  shot  strikes  exactly  on  it,  but  does 
not  affect  resistance  under  any  other  conditions,  nor  does  it  conduce  to 
cracking.  Both  the  plates  tried  were  of  the  following  dimensions,  8  by 
8  feet  by  G  inches,  and  were  cut  from  a  single  large  one,  which,  after 
rolling,  had  been  straightened  and  machined  on  one  side  to  an  even 
thickness  of  0  inches.  The  first  plate  tested  had  been  supercarburized 
on  the  smooth  side  and  the  other  on  the  side  that  had  not  been  machined. 
The  subsequent  treatment  of  the  two  plates  was  alike.  The  material 
was  of  a  new  and  special  kind.  The  plates  were  made  originally  con- 
cave, and  then  heated  and  bent  until  they  were  slightly  convex.  This 
was  done  so  that  the  plates  might  undergo  all  the  processes  that  would 
be  necessary  if  they  were  to  form  part  of  a  ship's  armor.  In  the  case 
of  the  first  plate  this  bending  produced  some  superficial  cracks  in  the 
face,  but  none  in  the  other  plate.  The  second  plate,  however,  had  a 
seam  where  the  steel  had  slightly  overlapped  in  forging. 
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The  second  plate,  which  presented  its  rough  side  to  the  attack,  dis- 
played a  lap  running  horizontally  across  its  width.  The  first  round 
was  made  to  strike  exactly  on  it,  and  the  fact  that  this  shot  alone  out 
of  six  forced  its  fragments  slightly  into  the  backing  seemed  to  show 
that  the  plate  along  the  actual  line  of  the  lap  was  weakened  by  it. 
The  second  round  was  lired  at  the  center,  and  made,  in  common  with 
the  other  rounds,  only  a  shallow  indent.  To  determine  whether  the 
weakness  caused  by  the  lap  extended  beyond  its  immediate  situation 
the  third  round  was  aimed  to  avoid  it  by  about  an  inch,  and  from  the 
result  it  was  evident  that  the  weakness  was  absolutely  local,  and  that 
the  lap  had  no  tendency  to  produee  cracking,  whether  the  blow  was 
actually  on  it  or  very  nearly  so.  The  gun  used  in  this  trial  was  a  G-inch 
B.  L.  R.  Projectiles,  Holtzer  forged-steel  armor  piercing,  weighing 
100  pounds.     Striking  velocity  1,960  foot-seconds. 

On  August  19,  1897,  a  Tickers  plate,  10  by  7  feet  by  H-J-J-  inches,  was 
tried  at  Shoeburyness.  The  contract  requirement  stipulated  that  when 
attacked  by  three  12-inch  Holtzer  shell,  weighing  711  pounds,  two  fired 
at  1,850  foot-seconds  and  the  third  at  not  less  than  1,800  foot-seconds, 
no  part  of  the  plate  or  projectile  should  pierce  the  wood  backing  and 
no  serious  cracks  ensue. 

Before  the  trial  the  plate  exhibited  face  cracks  nearly  2  inches  deep 
and  one-fourth  inch  wide.     The  first  shot,  weighing  721£  pounds,  fired 
at  1,8G0  foot-seconds,  struck  at  impact  No.  1  (see  plate)  and  broke  up, 
leaving  its  point  embedded  in  the  plate.    There  were  no  cracks,  but  at  J 
the  back  was  an  unbroken  bulge  2|  inches  high.     The  second  shot, 
weighing  711  pounds,  struck  with  1,868  foot-seconds  velocity  at  impact   i 
No.  2  and  broke  up,  the  point  remaining  in  the  face  of  the  plate.     No 
cracks  developed,  but  a  bulge  2\\  inches  high,  with  a  slight  horizontal 
tear,  appeared  at  the  back  of  the  plate.     The  third  shot,  weighing  715  j 
pounds,  with  1,860  foot-seconds  velocity,  struck  at  impact  No.  3,  breaking 
up  and  flaking  the  surface  of  the  plate  somewhat.     One  surface  crack  j 
developed,  but  none  of  the  original  surface  cracks  were  affected.    A 
bulge  2%  inches  high,  with  a  tear  across  it,  appeared  at  the  back. 

RUSSIA. 

On  May  27,  1897,  the  Russian  testing  committee  of  naval  artillery 
tried  a  10-inch  curved  cemented  steel  plate,  out  of  the  second  lot  manu- 
factured for  the  Poltava  by  the  Dellingher  Works.  This  plate  was  of 
somewhat  irregular  shape,  with  the  upper  edge  inclined,  the  dimensions 
being;  height  9J  feet,  width  at  top  6|  feet,  and  width  at  bottom  7^ feet. 
It  was  mounted  on  a  revolving  frame  backed  by  12  inches  of  pine,  all  I 
hollow  places  being  filled  with  oak,  and  secured  with  twelve  ordinary 
armor  bolts.  The  range  was  366  feet,  a  10-inch  35-caliber  gun  being 
used,  according  to  report,  but  the  weights  of  projectile  and  charge  are 
those  of  an  8-inch  gun.  Armor-piercing  shell  made  by  the  Perm  Works 
in  1891  were  fired.  Reproductions  of  photographs  are  given  to  illustrate 
the  effect  of  shots,  all  of  which  struck  normal  to  the  plate. 
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The  first  round  was  fired  at  the  upper  left-hand  section  of*  the  plate 
where  huge  rolled  scales  were  apparent  on  the  surface.  The  projectile 
weighed  187.3  pounds,  the  charge  118.8  pounds  Okhta  powder,  made 
in  1893,  the  striking-  velocity  being  2,182  foot-seconds.  The  shot  struck 
26  inches  from  the  left  edge  and  31iJ  inches  from  the  top,  breaking  into 
pieces,  the  point  remaining  embedded  in  the  plate.  The  largest  piece 
of  the  projectile,  weighing  18  pounds,  was  found  31  feet  from  the  plate. 
The  penetration  was  7  inches,  the  diameter  of  the  indent  being  12J  by 
13  inches.  To  right  of  the  impaet  a  layer  of  metal  1  inch  deep  scaled 
off.     Frame  and  bolts  uninjured. 

The  second  round  struck  at  a  point  214  inches  from  the  left  edge  and 
47  inches  from  the  bottom,  breaking  into  two  parts,  the  head  flattening 
and  falling  out  of  the  indent,  which  was  5f  inches  deep  and  12  by  15£ 
inches  in  diameter.  The  striking  velocity  was  2,176  foot- seconds.  A 
crack  was  developed,  running  from  this  impact  to  the  left  edge  of  the 
plate,  where  it  extended  completely  through.  The  second  bolt  of  the 
left  row  broke  and  fell  out;  otherwise  the  frame  and  bolts  were 
uninjured. 

The  third  round,  with  a  striking  velocity  of  2,162  foot-seconds,  struck 
30j  inches  from  the  right  edge  and  67 J  inches  from  the  bottom,  break- 
ing into  pieces,  the  flattened  head  remaining  in  the  plate.  The  crack 
caused  by  the  second  shot  was  widened  and  extended,  and  another 
crack  developed  on  the  right  edge  of  the  plate.  Small  hair  cracks 
were  also  found  on  the  surface.  Three  bolts  in  all  were  broken  and  fell 
out,  and  the  embedded  head  of  the  first  projectile,  afterwards  jarred 
out,  disclosed  a  penetration  of  5 J.  inches.  Upon  removing  the  plate 
from  the  backing  bulges  were  found  behind  each  impact,  that  of  the 
second  shot  with  a  star-shaped  crack  being  the  largest. 

On  May  11,  1897,  before  the  same  committee,  a  Krupp  plate,  repre- 
senting a  lot  of  side  armor  for  the  Poltava.,  was  tested.  This  plate  was 
10  feet  by  7  feet  5  inches  by  14£  inches,  and  tapered  in  thickness  from 
the  center  down  to  7  inches  at  the  bottom.  It  was  secured  to  12  inches 
of  pine  backing  by  sixteen  bolts,  the  backing  behind  the  thinner  part 
of  the  plate  being  increased  to  19^  inches.  The  range  was  373  feet,  and 
a  10-inch  gun  was  used,  with  Pontiloff  armor-piercing  projectiles. 

The  first  shot  fired  weighed  484  pounds,  the  charge  being  225  pounds 
of  Okhta  powder,  and  the  striking  velocity  2,054  foot-seconds.  It 
struck  at  a  point  28f  inches  from  the  upper  and  22f  inches  from  the 
right  edge  and  broke  into  pieces,  the  head  remaining  in  the  plate. 
Around  the  point  of  impact  the  plate  was  damaged  over  a  diameter  of 
from  26  to  32  inches,  and  a  superficial  crack  extended  to  the  right  edge. 
Another  hair  crack  ran  almost  parallel  to  the  right  edge,  extending  to 
within  32  inches  of  the  top  and  24  inches  of  the  bottom.  Fifty-five 
pieces  of  the  projectile  were  recovered,  the  largest  weighing  23  pounds. 

The  second  shot  of  the  same  weight,  fired  with  174  pounds  of  powder 
and  a  striking  velocity  of  1,795  foot-seconds,  struck  at  a  point  24  inches 
from  the  lower  and  21J  inches  from  the  right  edge,  where  the  thickness 
11968— No.  17,  pt.  1 4 
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of  the  plate  was  about  11^  inches.  The  projectile  broke  up,  the  head 
remaining  iu  the  plate  and  the  surface  of  the  plate  was  dished  over  a 
diameter  of  from  17  to  20  inches.  Nine  pieces  of  projectile  were  j)icked 
up,  the  heaviest  weighing  63  pounds. 

The  third  round  was  fired  with  a  shell  of  the  same  weight,  135  pounds 
of  P.  K.  O.  powder,  and  with  a  striking  velocity  of  2,377  foot-seconds. 
It  struck  60J  inches  from  the  right  and  30  inches  from  the  upper  edge, 
and  broke  up,  the  head  remaining  in  the  plate.  The  plate  was  dished 
over  a  diameter  of  from  3(5  to  42  inches.  A  superficial  crack  developed 
from  the  indent  of  the  first  shot,  as  shown  in  the  illustration.  The  back- 
ing was  somewhat  shaken  up  and  one  bolt  broken.  Twenty-two  pieces 
of  the  third  shell  were  picked  up,  the  largest  weighing  34  pounds. 
Bulges  were  formed  on  the  rear  face  of  the  plate  by  all  three  shots. 
One  and  two  were  1  inch  high ;  three  was  2J  inches  high,  with  two 
small  cracks  from  the  adjacent  bolt  hole. 

PROJECTILES. 

HADFIELD  PROJECTILES. 

Trials  of  Hadfield  projectiles  were  recently  made  at  Shoeburyness  | 
with  excellent  results.  Two  6-inch  capped  projectiles  of  special  design 
and  quality  were  fired  with  a  velocity  of  1,9G0  and  1,940  feet  per  second 
at  a  Harveyed  steel  plate  8  by  8  feet  by  6  inches.  The  plate  had  already 
been  tested  by  two  6-inch  forged  steel  projectiles,  neither  of  which  had 
penetrated  more  than  2£  inches.  The  Hadfield  projectiles  in  both  cases 
pierced  the  6-inch  plate  and  2  feet  of  wood  backing.  The  projectiles 
broke  up,  and  pieces  were  found  in  the  butt,  15  to  20  feet  in  the  rear. 
Another  6-inch  Hadfield  shot  was  fired  against  a  9-inch  special  steel 
and  water-hardened  Sheffield  plate,  which  it  perforated  completely, 
being  recovered  unbroken  20  feet  in  rear. 

HOLTZER  PROJECTILES. 

A  great  improvement  has  been  made  in  the  last  two  years  in  the 
quality  of  armor- piercing  projectiles  manufactured  by  the  firm  of  Jacob 
Holtzer  &  Co.  for  the  principal  powers  of  continental  Europe.  The; 
firm  has  claimed  for  two  years  to  make  a  shell  that  can  pierce  without1 
breaking  the  best  face-hardened  armor  of  a  thickness  in  inches  equal' 
to  one  and  one-half  times  the  caliber  of  the  shell,  even  when  attacked 
at  an  angle  of  25  degrees.  The  Holtzer  shell  recently  reported  on  as^ 
breaking  up  upon  intact  are  claimed  to  have  been  of  old  type  issued, 
to  the  governments  concerned,  before  the  introduction  of  Harveyed! 
armor. 

In  Eussia,  during  October,  1897,  two  Holtzer  6-inch  capped  shell  I 
were  fired  at  an  angle  of  25  degrees  with  the  normal  against  a  10-inclij 
Krupp-Dellingher  armor  plate,  piercing  the  plate  without  breaking, 
while  three  ordinary  armor-piercing  shell  broke  up  before  the  same 
plate. 
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III. 

NOTES  ON  BOILERS. 


By  Ensign  Sumner  E.  W.  Kittelle,  United  States  Navy, 
Staff  Intelligence  Officer. 


Since  the  publication  of  u  Notes  on  Boilers,"  compiled  for  General 
Information,  series  No.  XV,  and  dealing  chiefly  with  the  question  of 
water-tube  versus  fire-tube  boilers  in  the  British  Navy,  the  water-tube 
boilers,  as  represented  by  the  Belleville  type,  seem  to  have  gained  a 
permanent  foothold  in  that  service,  despite  the  vigorous  opposition  of 
man y  experienced  engineers. 

As  a  result  of  the  success  of  the  water-tube  boilers  in  the  cruisers 
Powerful  and  Terrible,  the  Admiralty  have  decided  to  install  20  Belle- 
ville boilers  in  the  new  12,950-ton  battleships  of  the  Ganopas  class,  30 
in  the  11,000-ton  cruisers  of  the  Andromeda  class,  and  18  in  the  5,750- 
ton  cruisers  of  the  Arrogant  and  Hyacinth  classes.  The  introduction 
of  water-tube  boilers  in  British  ships  was  greatly  promoted  by  the 
adoption  of  boilers  of  the  small-tube  type  for  the  torpedo  vessel  Speedy, 
where  the  gain  in  weight  and  the  rapidity  in  getting  up  steam  created 
a  favorable  impression,  and  this,  when  accentuated  by  the  results 
obtained  with  Belleville  boilers  in  the  trials  of  the  Sharp  shooter  (p.  57, 
No.  XV),  led  to  the  adoption  of  boilers  of  the  large-tube  variety  for 
larger  ships,  after  the  method  in  vogue  in  France. 

A  full  description  of  the  boilers  of  the  Powerful  and  Terrible  having 
been  given  in  No.  XV,  a  detailed  description  of  the  trials  of  the  Terri- 
ble, from  Engineering,  is  given  below  to  illustrate  the  basis  for  the 
adoption  of  the  water-tube  boiler  for  large  vessels  by  the  British  Gov- 
ernment. 

Throughout  the  trials  there  has  been  an  expected  steady  improve- 
ment in  economy.  With  the  cylindrical  boiler  the  fires  might  be  thick 
but  still  effective  under  forced  draft.  With  the  new  boilers  forced  draft 
is  not  applied  and  the  fires  require  to  be  thin  to  insure  efficiency. 
There  is  no  combustion  chamber,  the  substitute  being  a  series  of  air 
jets  over  the  fire,  and  if  the  thickness  be  over  5  inches  there  is  not  a 
sufficient  admixture  of  air  with  the  gases  to  insure  combustion.    It  is 
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true  the  training  of  stokers  has  been  in  progress  in  the  Sharpshooter  for 
two  or  three  years;  but  there  is  a  difference  in  working  in  such  a  small 
vessel  as  compared  with  the  Terrible;  there  is  excitement  in  numbers, 
as  showu  in  the  earlier  trials  of  the  Terrible.  With  experience  there 
has  been  improvement  in  the  big  ships.  The  results  of  each  trial  of 
the  Terrible  or  Powerful  since  the  first  official  run  show  the  following 
gain  in  economy:  2.608  pounds,  2.2  pounds,  2.07  pounds,  1.838  pounds, 
1.71  pounds.  They  are  arranged  chronologically,  and  are  most  sugges- 
tive. Moreover,  there  is  every  prospect  of  even  better  results,  although 
the  latter  compare  most  favorably  with  any  vessels  of  such  power.  The 
absence  of  a  combustion  chamber  is  the  most  prominent  disadvantage 
of  the  Belleville  boiler ;  but  in  the  boiler  for  the  ships  now  building 
there  is  over  the  ordinary  elements  of  tubes  a  combustion  chamber, 
with  an  independent  series  of  air  jets,  and  over  this  again  a  series  of 
elements  of  tubes  x)erforming  the  work  of  an  economizer.  The  addition 
to  efficiency  is  expected  to  be  15  to  20  per  cent. 

The  thirty-hours'  5,000  I.  H.  P.  trial  of  the  Terrible  was  in  August: 
the  power  realized  was  5,073  I.  H.  P.,  and  the  coal  consumption  2.608 
pounds  per  I.  H.  P.  per  hour.  The  details  are  given  in  a  table  and  a 
series  of  diagrams  taken  with  Bichards'  indicator  is  also  reproduced. 
Runs  were  made  on  the  measured  mile,  but  as  some  part  of  the  power 
was  lost  in  undue  cylinder  friction,  for  a  reason  to  be  referred  to  later, 
the  speed  realized  is  not  reliable.  The  vessel  was  given  a  low-powered 
speed  trial  after  readjusting  the  engines.  An  account  of  this  readjust- 
ment given  below  will  be  found  of  interest. 

The  high-pressure  cylinder  has  a  piston  valve;  the  intermediate  and 
the  two  low-pressure  cylinders  have  slide  valves.  The  Terribleh  hull, 
boilers,  and  engines  were  fully  illustrated  in  Engineering,  Vol.  LIX, 
pages  664,  695,  725,  and  822,  and  it  is  not  necessary  to  repeat  details; 
but  for  the  fuller  understanding  of  the  narrative  it  may  be  said  that 
the  cylinders  are  45  inches  and  70  inches  and  two  at  76  inches  diameter 
by  48  inches  stroke.  The  high-pressure  cylinder  is  forward,  with  its 
piston  valve  on  the  after  side;  the  intermediate  cylinder  comes  next, 
with  its  slide  valve  abaft;  while  the  valves  of  the  two  low-pressure 
cylinders  are  both  placed  between  the  cylinders.  The  high  and  inter- 
mediate cranks  are  at  right  angles,  and  the  two  low-pressure  cranks  are 
at  right  angles  to  each  other.  The  high  steam  pressure  brought  promi- 
nently forward  the  whole  question  of  the  load  on  the  back  of  slide 
valves.  So  long  as  the  boiler  pressure  was  only  155  pounds,  and  in  the 
intermediate  receiver  only  55  pounds  to  the  square  inch,  the  load  caused 
no  inconvenience;  but  with  these  new  ships  having  a  pressure  on  the 
high-pressure  piston  of  210  pounds  some  interesting  problems  have 
developed.  A  special  type  of  relief  ring  was  fitted  with  the  view  of 
relieving  the  pressure  on  the  back  of  the  valves,  and  the  cut-offs  were 
originally  arranged  so  that  the  power  developed  by  the  cylinders  would 
be  equal.  The  details  of  the  5,000  H.  P.  trial  indicate  that  this  was 
realized;  but  Avhen  the  18,000  I.  H.  P.  trial  came  to  be  run,  it  was  j 
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found  tli at  the  pressure  on  the  intermediate  valves  was  too  great,  and 
the  material  of  the  face  being  soft,  it  wore  off  rapidly,  involving  the 
construction  of  new  valves.  This  is  the  reported  explanation  of  the 
exaggerated  reports  of  collapses,  breakdowns,  failures,  etc.,  which  have 
given  rise  to  the  belief  in  some  minds  that  the  Terrible  was  not  a  success. 
These  were  but  incidents  in  a  great  forward  movement  in  engineering, 
and  the  difficulties  having  been  overcome  the  ship  has  proved  herself 
more  than  equal  to  the  requirements  of  the  specification.  The  engines 
worked  well,  and  the  alterations  made  are  well  worth  noting. 

The  new  valves  have  harder  faces,  this  being  preferred  only  because 
of  the  high  pressure,  although  softer  metal  has  a  less  tendency  to 
crack.  Each  valve  is  6  feet  4  inches  by  6  feet  4  inches,  giving  an  area 
of  40.1  square  feet.  It  is  stiffened  by  ribs  on  the  bars,  and  the  face  at 
the  back  has  been  chamfered  off  to  ease  the  working.  The  relief  ring 
is  4  feet  j  inches  in  diameter.  When  running  to  get  the  ordinary  ratios 
of  work  from  the  respective  cylinders  for  a  total  of  18,000  I.  H.  P.,  the 
pressure  in  the  intermediate  receiver  of  each  engine  was  92  pounds, 
equal  to  a  load  of  7G  tons  on  the  valve  when  the  relief  ring  was  inop- 
erative; and  it  was  decided  to  reduce  this  pressure.  The  slides  were 
altered,  §  inch  being  taken  off  the  outside  lap  and  \  inch  from  the 
exhaust  side.  The  eccentrics  were  also  altered  to  reduce  the  receiver 
pressures;  the  intermediate  was  put  back  on  the  shaft  to  give  a  maxi- 
mum of  about  70  pounds,  while  the  low-pressure  was  also  put  back  to 
decrease  it  from  30  pounds  to  25  pounds.  In  addition  to  the  ordinary 
reversing  gear,  of  .an  all-round  motion  type,  by-pass  valves  were  fitted 
to  admit  steam  to  the  intermediate- pressure  slide  casing  or  low-pressure 
receiver;  while  formerly  there  was  a  starting  valve  to  admit  steam 
direct  to  the  cylinders,  which  had  a  tendency  to  blow  the  slide-valve  off 
the  faces.  Whichever  slide-valve  is  open  to  steam  admits  steam  to  each 
cylinder  by  means  of  this  by-pass  valve.  The  5,000  I.  H.  P.  trial  was 
with  the  original  setting  of  the  valves,  but  the  subsequent  official  trials 
were  with  the  new  arrangement,  and  the  pressure  at  the  back  of  the 
relief  ring  on  the  intermediate  and  the  low-pressure  valves  was  satis- 
factorily reduced. 

When  the  trouble  was  first  experienced,  the  cut-off  in  the  high-pres- 
sure cylinder  was  at  59  per  cent,  in  the  intermediate  cylinder  62  per 
cent,  and  in  the  low-pressure  cylinders  50  per  cent  of  the  stroke,  the 
desire  being  to  secure  an  equal  distribution  of  work ;  but  afterwards  the 
the  intermediate  and  low-pressure  valves  had  their  full  travel,  so  that 
while  the  cut-off  remained  at  59  per  cent  in  the  high-pressure,  it 
became  74  per  cent  in  the  intermediate  and  64  per  cent  in  the  low- 
pressure  cylinders.  On  the  full-power  trial  the  cut-offs  in  the  star- 
board engine  were:  High-pressure,  0.743;  intermediate,  0.741;  forward 
low-pressure,  0.593;  and  after  low-pressure,  0.624;  and  in  the  port 
engine,  high-pressure,  0.733 ;  intermediate,  0.747 ;  forward  low-pressure, 
0.561 ;  and  after  low-pressure,  0.63.  In  the  22,000  I.  H.  P.  trial  the  cut- 
off was  a  little  earlier  in  all  cases. 
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Those  are  matters  of  detail,  and  are  mentioned  as  of  interest  to  the 
profession.  The  engines  worked  admirably.  Taking  first  the  18,000 
I.  H.  P.  trial,  which  should  have  been  of  thirty  hours'  duration  ;  bnt  the 
weather  was  thick  and  stormy,  and  it  was  deemed  desirable  to  anchor 
inside  the  breakwater  before  dark,  so  that  it  was  decided  that  a 
twenty-nine  hours'  trial  would  be  sufficient.  The  ship  experienced  all 
those  varieties  of  weather  of  which  the  British  climate  can  boast — 
beginning  with  sunshine,  followed  by  something  approaching  a  rain 
blizzard  at  night,  accompanied  by  lightning,  and  a  heavy  Atlantic 
swell — for  the  course  extended  beyond  the  Scilly  Isles — and  on  the 
second  day  the  wind,  although  it  had  abated,  was  still  of  force  7;  but 
she  behaved  splendidly  through  it  all. 

It  will  be  seen  from  the  tables  that  there  was  not  much  variation  in 
the  working  of  the  engines,  and  that,  as  a  rule,  they  both  ran  at  about 
the  same  speed.  The  variations  in  the  mean  of  the  hours  were  between 
101  and  105  revolutions,  while  the  range  of  power  of  the  port  engin'e 
was  between  8,932  and  9,729 1.  H.  P.,  and  of  the  starboard  engine  between 
8,693  and  9,583  I.  H.  P.  At  no  time  were  the  engines  developing  less 
than  18,000  I.  H.  P.,  the  lowest  reading  being  18,010  I.  H.  P.,  while 
three  times  only  was  the  power  over  19,000  5  the  highest — in  the  tenth 
hour  of  the  trial — 19,083,  while  in  the  fourth  and  fifth  hours  the  total 
was  identical— 19,008  I.  H.  P.,  and  there  was  a  difference  of  only  one 
unit  between  the  readings  from  the  two  engines  for  each  of  these  hours. 
The  mean  power,  therefore,  more  fully  than  usually  represents  the 
conditions  obtaining  throughout  the  twenty-nine  hours. 

Report  of  twenty-nine  hours'1  coal  consumption  steam  trial  of  H.  M.  8.  Terrible  in  the 

English  Channel. 

Forward.  Aft. 

Draught  of  water 26  ft.  1  in.      28  ft.  10  in. 
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Total  I.  H.  P. 


Mean  collective  I.  H.  P 
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The  Powerful  developed  on  the  corresponding  trial  18,433  I.  H.  P. 
for  a  mean  of  102.8  revolutions — practically  the  same  result;  and  more 
remarkable  still,  the  speed  was  the  same,  but  of  this  more  anon.  The 
coal  efficiency  was  greater  in  the  Terrible;  the  boilers  had  their  lire 
bars  slightly  closer.  The  pressure  of  the  air  supplied  through  the  -fg- 
iuch  nozzles  over  the  fire  was  9  pounds  to  the  square  inch.  The  vacuum 
in  the  smoke  box  in  the  Terrible  was  0.31  inch;  this  was  measured  at 
the  peepholes  in  the  front  of  the  boilers.  The  tables  show  that  at  no 
time  during  the  trial  was  the  coal  consumption  over  1.9  pounds  per 
1. 11.  P.,  and  that  for  five  hours  it  was  below  1.6  pounds,  seven  times 
more  under  1.7  pounds,  fourteen  times  under  1.8  pounds,  and  only 
three  times  over  1.8  pounds.  No  fires  were  cleaned  until  the  eighth 
hour,  and  then  the  clinker  was  removed  at  long  intervals.  Harris's 
deep  navigation  coal  was  used.  It  will  be  noticed  that  the  consump- 
tion was  equal  to  14.1  tons  per  hour,  which,  for  a  speed  of  practically 
21  knots,  is  satisfactory  and  will  compare  most  favorably  with  Atlantic 
liner  performances.  This,  too,  makes  no  allowance  for  auxiliary 
machinery,  but  even  if  the  power  developed  by  these  be  accuately 
indicated  from  time  to  time,  there  is  difficulty  in  estimating  the  coal 
used,  as  they  are  of  various  types  to  suit  special  requirements — 
simple,  compound,  or  triple.  On  the  Terrible  there  were  in  use  through- 
out the  twenty-nine  hours  six  main  feed  pumps,  four  main  circulat- 
ing pumps,  two  auxiliary  circulating  pumps,  two  hot-well  puinps, 
four  fire  and  bilge  pumps,  two  engine-room  fans,  one  drain  tank 
engine,  twelve  air-pumping  engines,  and  twelve  fans.  Steam  was 
always  on  the  steering  engine,  and  two  distiller  pumps  were  used  for 
twenty-six  hours,  the  fan  in  the  evaporator  room  for  twenty  hours,  and 
twelve  ash  hoists  were  used  ten  minutes  in  each  watch  of  four  hours. 
It  will  thus  be  recognized  that  the  14.1  tons  per  hour  is  enough  for  all 
service  requirements,  and  as  the  vessel  may  carry  3,000  tons,  she  could 
travel  4,000  sea  miles  at  this  speed. 

The  coal  burned  per  square  foot  of  grate  area  was  14.5  pounds  during 
the  18,000  I.  Ht  P.  trial,  and  at  this  rate  the  evaporation  per  pound  of 
coal  was  about  10  pounds  of  water  from  100  degrees.  This  was  reck- 
oned from  the  strokes  of  the  feed  pumps;  as  a  matter  of  fact  they 
showed  11.4  pounds;  but  deduction  is  made  for  slip. 

Deferring  for  a  moment  reference  to  the  speed  results,  we  turn  now 
to  the  full-power  trial  There  were  only  some  fourteen  hours  to  over- 
haul engines,  cool  and  sweep  the  boiler  tubes,  and  prepare  for  the  trial, 
of  itself  a  testimony  to  the  ease  with  which  both  boilers  and  engines 
came  through  the  onerous  test  of  the  two  preceding  days.  With  the 
first  glint  of  daylight  the  anchor  was  weighed,  and  by  10.03  a.  m.  the 
official  trial  commenced.  By  that  time  the  ship  had  traveled  about  30 
sea  miles.  A  noteworthy  feature  in  the  Terrible  was  the  rapidity  with 
which  the  boilers  and  engines  were  worked  up  from  low  to  the  highest 
power;  this,  of  course,  is  one  of  the  advantages  of  the  Belleville  boiler, 
half  an  hour  sufficing,  when  the  engines  are  once  heated,  to  get  full 
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power.  It  was  arranged  to  run  three  times  over  tlie  course  between 
Dodman  Point  and  Rame  Head,  which,  although  far  distant,  is 
specially  suitable  in  respect  that  the  depth  of  water  is  30  fathoms, 
and  even  at  flood  tide  there  is  only  a  half-knot  current.  .V  set  of  dia- 
grams were  taken  at  the  beginning  and  end  of  each  run,  making  six  for 
the  four  hours,  and  the  results  are  set  out  in  the  table,  representative 
sets  of  diagrams  being  given. 

The  first  run  was  made  against  the  tide  and  the  wind,  the  force  being 
C  to  7,  and  the  third  run  was  also  made  against  the  wind,  which  in  the 
interval  had  freshened;  the  first,  second,  fifth,  and  sixth  sets  of  results, 
therefore,  were  taken  against  the  wind.  When  the  ship  was  going  with 
the  wind,  the  latter  was  traveling  at  the  same  speed  as  the  ship.  It 
was  consequently  necessary  to  have  the  fans  running  at  their  highest 
speed.  The  fans  are  6  feet  6  inches  in  diameter,  and  were  making  354 
revolutions. 

The  stokehold  covers  at  the  base  of  the  funnel  were  closed,  but  there 
was  free  communication  between  the  stokeholds.  The  pressure  in  the 
stokeholds  was,  perhaps,  slightly  above  the  atmosphere;  there  was  an 
appreciable  draft  into  the  engine  room,  and  a  canvas  screen  was  loosely 
put  up  to  keep  dust  out.  These  facts  show  that  it  was  practically 
a  natural-draft  trial;  the  vacuum  being,  as  before  mentioned,  0.32  inch, 
so  that  the  22J  I.  H.  P.  per  ton  in  the  boiler  room  is  a  very  good  result. 
The  air-compressing  engines  were  worked  at  103  revolutions,  the 
pressure  being  14.6  pounds  to  the  square  inch. 

With  the  exception  of  the  fourth  set  of  results,  it  will  be  seen  that 
the  engines  did  not  vary  much  from  111  or  112  revolutions.  The  total 
power  was  gradually  worked  up  to  26,479  I.  H.  P.,  then  decreased,  and 
it  will  be  seen  that  throughout  the  engines  were  worked  at  equal 
speeds.  The  variation  was  0.1  revolution  per  minute,  so  that  they 
proved  very  sensitive  to  adjustment.  The  effect  of  the  arrangement 
of  valves  already  described  will  be  seen  by  reference  to  the  steam 
pressures  in  receivers  and  cylinders,  and  the  power  contributed  by  the 
respective  cylinders.     The  mean  results  are  annexed. 

Before  leaving  the  machinery  it  may  be  said  that  the  maximum 
temperature  recorded  in  the  engine  room  was  95°  in  the  starboard, 
and  109°  in  the  port  compartment,  the  temperature  on  the  forecastle 
deck  being  47°.  The  temperature  was  also  taken  immediately  over  the 
boilers  in  the  stokehold.  Only  in  the  after  stokehold  was  a  record  I 
obtainable — 248°  were  registered;  in  all  other  cases  the  thermometers 
burst.  Again  the  temperature  was  taken  on  the  level  of  the  upper 
deck  at  the  base  of  each  of  the  funnels,  but  inside  the  funnel  casing. 
Starting  forward,  the  readings  were  192°,  216°,  224°,  and  138°  for  the 
four  funnels.  The  ammunition  passages  are  close  to  the  uptake  cas- 
ings, and  the  readings  in  the  upper  passages  were  98°  to  105°,  and  in 
the  lower  passages  74°  to  82°.  With  all  the  doors  closed  the  highest 
reading  was  1 12°,  which  is  not  abnormal  even  for  cordite. 


THE  TRIALS  OF  H.  M.  S.  TERRIBLE. 
Results  of  thirty  hours'  coal  consumption  trials  in  the  English  Channel  at  5,000  I.  H.  P. 
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nes. 

1 

S 

fa 

J 

s, 

Jl 

1 

1 

i 

< 

£ 

1 

| 

% 
fa 

1 

61 

5 

l 

fa 

5 

i 

1 

t 

fa 

5 

O 

"5 

U 

fa 

1 

1 
fa 

1 

S 

1 

fa 

< 

H 

| 

fa 

< 

H 

w 

1 

3 
fa 

'3 

I 

0 

One  gauge. 

On*  gauge. 

J 'omul*. 

I 

200 

150 

20 

20! 

80 

40 

12 

12 

130 

60 

11 

11 

140 

40 

2 

102 

30 

1 

3,572 

59. 53 

3,  077 

61.28 

17.4 

15.3 

0.5 

0.5 

32.8 

14.1 

5.1 

5.2 

399 

849 

425 

425 

2,100 

774 

806 

343 

350 

2,275 

4,  375 

15, 802 

2 

ISO 

13" 

26 

26 

60 

35 

3 

3 

110 

32 

9 

1.1 

120 

31 

1 

130 

32 

14 

3,  731 

62. 18 

3,705 

61.  75 

28.4 

14.1 

6.7 

6.8 

27.0 

13.3 

5.4 

5.4 

680 

818 

458 

465 

2,422 

042 

760 

306 

360 

2,142 

4,504 

13,211 

3 

200 

150 

27 

26$ 

62 

37 

7 

7 

55 

38 

10 

11 

125 

33 

1 

140 

34 

14 

3,878 

04.  63 

3,803 

64.38 

26.2 

15.5 

7.2 

7.5 

30.0 

14.2 

5.9 

5.9 

052 

934 

511 

533 

2,  032 

744 

852 

417 

417 

2,433 

5,065 

16, 243 

4 

222 

165 

20J 

26J 

61 

48 

8 

8 

55 

22 

13 

14 

Blye 

,ue   33 

2 

140 

32 

14 

3,918 

65.  30 

3,900 

65.00 

25.2 

10.3 

7.0 

7.6 

35.5 

13.7 

5.6 

5.7 

034 

993 

502 

545 

2,670 

889 

830 

400 

407 

2,528 

5,204 

12.  014 

5 

215 

160 

25J 

27 

63 

43 

6 

6 

50 

57 

13 

15 

149 

34 

34 

140 

34 

1* 

3,  883 

04.71 

3,885 

64.75 

29.0 

15.1 

7.3 

7.4 

33.2 

14.2 

5.7 

0.0 

738 

911 

519 

526 

2,696 

831 

857 

405 

427 

2,  522 

5,218 

12,344 

C 

210 

160 

26 

27 

70 

16 

8 

8 

Shut  on". 

14 

10 

140 

33 

3 

135 

32 

1 

3,094 

61.56 

3,  691 

61.  51 

30.5 

10.0 

7.4 

7.1 

32.4 

14.0 

5.8 

5.5 

723 

918 

501 

480 

2,  024 

708 

803 

392 

372 

2,336 

4,960 

11, 188 

7 

190 

165 

25} 

26} 

05 

25 

7 

8 

47 

15 

13 

16 

148 

34 

3J 

145 

34 

1* 

3,802 

63.36 

3,783 

63.05 

28.3 

13.7 

7.3 

7.6 

34.0 

13.9 

5.7 

5.3 

691 

809 

508 

529 

2,539 

820 

817 

395 

367 

2,406 

4,  940 

12,442 

8 

200 

155 

254 

2KJ 

65 

25 

7 

7 

55 

15 

10 

11 

145 

33 

3 

140 

35 

1 

3,748 

62.46 

3.777 

02.95 

31.4 

14.4 

7.5 

7.4 

33.7 

14.1 

5.5 

5.0 

756 

839 

515 

508 

2,018 

817 

828 

380 

387 

2,414 

5,033 

14,  205 

9 

202 

158 

25* 

261 

05 

20 

7 

7 

56 

14 

11- 

11 

147 

32 

2 

142 

36 

1 

3,718 

61.96 

3.600 

61.00 

30.3 

15.6 

6.7 

7.0 

31.7 

13.7 

5.  1 

5.1 

723 

901 

456 

477 

2,559 

745 

779 

342 

342 

2,209 

4,  708 

11,447 

111 

190 

155 

20} 

27 

47 

28 

9 

9 

55 

32 

8 

10 

140 

30 

3 

125 

30 

0 

3,818 

63.63 

3,  734 

62.23 

20.4 

15.2 

7.3 

7.1 

28.0 

13.7 

5.0 

5.3 

721 

902 

510 

496 

2,  631 

071 

795 

342 

362 

2,172 

4,  803 

13,  655 

11 

180 

152 

20J 

27 

48 

30 

9 

10 

52 

33 

8 

10 

145 

30 

3 

130 

30 

0 

3,901 

65.01 

3,830 

63.83 

29.8 

13.4 

7.1 

7.7 

28.3 

15.6 

5.5 

5.2 

746 

812 

507 

550 

2.617 

696 

929 

386 

365 

2,376 

!,  994 

12,840 

12 

195 

155 

27 

27 

48 

29 

10 

9 

65 

27 

11 

11 

150 

30 

3 

135 

32 

1 

3,905 

65.08 

3,893 

64.88 

27.8 

14.1 

6.8 

7.4 

31.1 

13.8 

5.6 

5.7 

097 

850 

486 

529 

2.570 

777 

835 

399 

400 

2,419 

4,989 

11,340 

13 

200 

155 

27 

27 

45 

28 

12 

11 

SO 

42 

9 

10 

150 

|  30 

3 

140 

32 

1 

3,892 

64.86 

3, 891 

64.85 

29.0 

14.9 

7.0 

7.6 

33.3 

13.2 

0.4 

6.8 

740 

911 

499 

542 

2,683 

832 

798 

450 

485 

2,572 

5,  256 

12, 153 

14 

230 

170 

27 

27* 

55 

20 

9 

10 

80 

28 

11 

13 

140 

30 

3 

150 

36 

3 

3,923 

65.38 

3,939 

65.65 

30.4 

13.7 

6.8 

7.4 

31.2 

13.7 

0.9 

6.8 

766 

835 

489 

532 

2  623 

789 

839 

498 

491 

2,018 

5,241 

13,206 

15 

21". 

163 

20J 

27J 

55 

20 

8 

10 

85 

27 

7 

7 

140 

30 

3 

130 

31 

3 

3,895 

64.  91 

3,805 

64.41 

35.2 

14.2 

6.8 

7.3 

27.4 

13.9 

5.4 

5.5 

883 

859 

485 

521 

2,  747 

680 

835 

382 

389 

2,287 

5,035 

12.831 

in 

205 

165 

26} 

27J 

55 

24 

8 

8 

60 

27 

10 

11 

140 

30 

3 

140 

33 

0 

3,  800 

64.33 

3,829 

63.81 

32.6 

14.7 

6.7 

7.6 

29.0 

13.7 

5.6' 

5.7 

808 

882 

474 

537 

2,702 

728 

815 

393 

400 

2,336 

5,  039 

12,  930 

17 

200 

160 

20} 

27} 

53 

24 

12 

12 

65 

22 

10 

11 

138 

30 

3 

130 

31 

0 

3,  895 

64.75 

3,856 

64.20 

30.8 

14.5 

6.7 

7.3 

28.0 

12.6 

5.5 

5.9 

708 

875 

477 

519 

2,641 

708 

755 

388 

417 

2,269 

4,911 

13.917 

18 

210 

105 

26} 

27} 

45 

22 

6 

6 

63 

19 

7 

8 

140 

30 

3 

135 

32 

1 

3,938 

05.63 

3,923 

65.38 

35.4 

15.4 

7.0 

7.5 

35.4 

14.3 

5.9 

6.1 

895 

942 

505 

541 

2,885 

892 

872 

424 

438 

2,627 

5.512 

15,902 

19         215 

177 

27 

27J 

30 

24 

10 

11 

53 

20 

11 

12 

150 

32 

4 

150 

35 

3 

4,  053 

07.55 

4,056 

67.60 

31.8 

14.8 

7.0 

7.6 

33.3 

13.3 

6.0 

6.3 

828 

932 

520 

564 

2.  sir, 

807 

838 

446 

408 

2,621 

5.  46G 

14,518 

20        21(1 

107 

27 

27 

47 

24 

9 

11 

50 

24 

9 

10 

148 

32 

4 

140 

35 

2 

3,802 

01.80 

3,  840 

04.00 

32.4 

13.9 

7.1 

7.7 

30.0 

13.4 

5.7 

6.2 

810 

841 

500 

549 

2,707 

740 

800 

401 

436 

2.37S 

5,085 

14,  150 

21        20!) 

171 

27 

27! 

75 

34 

7 

8 

72 

35 

8 

0 

150 

33 

2 

140 

35 

2 

3,933 

05.  55 

3,  878 

64.63 

32.0 

15.2 

7.2 

7.7 

30.6 

13.6 

0.0 

6.1 

823 

929 

519 

555 

2,  827 

702 

820 

420 

413 

2,  442 

5,  270 

14,040 

22        224 

172 

27 

~27i 

102 

37 

S 

8 

77 

36 

0 

10 

150 

33 

2* 

150 

34 

1 

3,895 

04.91 

3,952 

05.86 

32.5 

13.7 

7.2 

7.8 

31.4 

13.2 

5.9 

0.0 

813 

829 

514 

556 

2,713 

797 

811 

427 

434 

2,470 

5,184 

15,  105 

23         220 

100 

27 

271 

62 

37 

8 

8 

70 

39 

9 

10 

145 

33 

3 

140 

34 

0 

3,903 

65.05 

3,861 

64.35 

29.2 

14,8 

7.1 

7.7 

32.2 

13.5 

5.9 

0.1 

732 

898 

508 

550 

2,689 

798 

811) 

417 

431 

2,458 

5,  148 

14,1182 

24        223 

170 

27 

27} 

164 

34 

9 

9 

153 

31 

9 

10 

145 

32 

3 

145 

34 

0 

3,  953 

65.88 

3,918 

65.  30 

32.  0 

15.0 

7.0 

7.8 

31.0 

11.6 

5.9 

6.1 

812 

922 

507 

565 

2.  807 

780 

700 

423 

438 

2,340 

5,150 

12,270 

25        215 

171 

27 

27} 

155 

44 

8 

8 

162 

58 

10 

12 

145 

32 

24 

140 

34 

0 

3,  973 

66.21 

3,944 

65.73 

30.8 

15.4 

7.1 

7.5 

32.2 

13.1 

5.8 

0.3 

780 

951 

517 

546 

2,800 

815 

803. 

419 

455 

2,  494 

5,  294 

12,843 

26     i     214 

165 

27 

271 

155 

70 

8 

8 

155 

61 

9 

11 

148 

32 

2 

130 

30 

0 

3,977 

66.28 

3,918 

05.  30 

29.4 

14.0 

7.1 

7.7 

32.2 

12.4 

5.9 

6.3 

751 

902 

517 

501 

2.731! 

8111 

755 

423 

452 

2.442 

5, 175 

13,367 

27         210 

172 

26} 

27J 

144 

56 

6 

7 

152 

52 

12 

12 

150 

33 

3 

110    • 

33 

0 

3, 930 

05.  50 

3,881 

04.68 

34.  5 

14.1 

7.0 

7.5 

31.0 

11.9 

0.1 

6.1 

871 

861 

504 

540 

2,  777 

787 

718 

434 

434 

2,  374 

5,151 

12,675 

28     '     218 

171 

20} 

27} 

157 

45 

11 

12 

143 

46 

11 

12 

147 

33 

2 

142 

34 

0 

3, 962 

66.  03 

3,910 

65. 16 

31.0 

14.4 

7.0 

7.7 

30.0 

12.5 

6.0 

5.8 

804 

887 

508 

559 

2,  759 

753 

75!) 

430 

415 

2.  359 

5.  lis 

13,  900 

20         214 

168 

26* 

27} 

130 

49 

9 

9 

137 

40 

10 

10 

14" 

33 

2* 

145 

34 

0 

3,974 

66.23 

3,927 

05.  45 

31.8 

15.0 

7.2 

7.7 

29.3 

13.4 

5.7 

5.8 

811 

926 

524 

500 

2,821 

739 

818 

410 

417 

2.385 

5,209 

13,442 

30         218 

170 

26J 

27 

102 

14 

9 

8 

102 

44 

11 

13 

14" 

33 

2* 

140 

34 

0 

3,900 

65.00 

3,850 

04.16 

29.6 

14.5 

7.0 

7.6 

27.4 

14.2 

5.6 

6.0 

741 

879 

500 

543 

2,664 

077 

850 

395 

423 

2,346 

5,  011 

8,131 

Meant    208 

162.4 

26.58 

27.02 

78.8 

33.3 

s.  3 

8.6 

86 

34.3 

10.1 

11.2 

143 

7      32.1 

2.7 

137.7 

33.  1( 

0.95 

1    64..01 

04.  42 

64.23 

30.21 

14.71 

7.02 

7.46 

31.15 

13.52 

5.73 

5.86 

754 

887 

499 

530 

2,670 

772 

810 

400 

414 

2,402 

5,073 

13, 231. 3 

Average  vacuum  in  smoke  bos=  0.207  in. 
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Mean  revolutions  f';in  engines  ==193. 5. 


Mean  air  pumping  eugines=48.5. 


Mean  coal  consumption,  2.(108  pounds  per  I.  H.  P.  per  hour. 


THE  TRIALS  OF  H.  M.  S.  TERRIBLE. 
Results  of  twenty-nine  hours'1  coal  consumption  trial  at,  18,000  I.  H.  P. 


Steam. 

Pressure 

in  jackets.. 

Pren 

mrecoi 

Revolutions. 

Mean  pressures. 

Indicated  horsepower. 

P.' 

w 
5 

Coal  c 
sumpt 

lkili'i 

11 

Keduceil. 

Vacuum. 

Starboard. 

Port, 

Starboard. 

Port. 

Starboard. 

Port. 

Starboard. 

Port. 

Starboard  engines. 

Port  engir, 

H 

230 

208 

208 

200 

190 

1 

27 

w 

125 

6 
| 

— 
14 

13 

.5 

I 
I 
53 

? 
13} 

1 
10 

3 

1 

14 

1 
14 

5 

1 
50 

11! 

| 
11} 

5 

a 

103.  2 

iS 

3 

71.6 

1 

16.0 

< 

15.  5 

5 

83.5 

s 

£ 

15.0 

.3 

■5 
1 

i 

H 

3 

1 

2.701 

& 
1.752 

1,706 

H 

" 

3| 

1 

26 

44 

133 

180 

54 

175 

6,197 

6,209 

1113.4 

28.4 

28.0 

15.4 

2,890 

2, 784 

1,819 

1,760 

9,209 

3, 367 

9,526 

18,  735 

29, 135 

1.55 

2 

225 

200 

200 

190 

195 

26J 

26} 

133 

36 

14 

13 

143 

32 

10 

10} 

180 

56 

14 

14 

190 

54 

14 

14 

0,155 

102.5 

0.212 

103.5 

71.7 

28.4 

10.3 

15.0 

76.0 

29.0 

16.0 

14.0 

2,881 

2,716 

1.  838 

1,759 

9,194 

3,  068 

2.  S5S 

1, 822 

1,662 

9.410 

18, 604 

29.  292 

1.57 

3 

225 

195 

200 

190 

195 

26J 

264 

122 

44 

14 

13 

145 

37 

9 

10 

185 

55 

13 

13 

190 

53 

14 

14 

0,228 

103.8 

6.307 

105.1 

71.3 

27.0 

15.5 

15.7 

74.3 

28.8 

16.2 

14.8 

2,901 

2,615 

1,770 

1,793  '  9,079 

3,045 

2,824 

1,873 

1,711 

9,453 

18, 532 

31, 920 

1.72 

4 

225 

210 

200 

200 

190 

26 

264 

125 

00 

8 

6 

140 

54 

10 

10! 

185 

57 

14 

14 

188 

52 

13} 

13} 

6,250 

104.1 

0,317 

105.2 

70.4 

28.0 

16.1 

16.0 

70.6 

28.0 

16.1 

15.0 

3,118 

2,719 

1,844 

1,901  i  9,582 

3,139 

2.748 

1.863 

1.736 

9,480 

19,  068 

31,587 

1.05 

5 

225 

210 

208 

200 

200 

26 

26J 

127 

45 

8 

6 

141 

35 

10 

11 

185 

57 

14 

14 

195 

53 

13} 

13} 

6,242 

104.  0 

6,300 

105.1 

74.0 

29.0 

16.0 

16.8 

70.0 

28.5 

15.8 

14.9 

3.017 

2,814 

1,830 

1,022      9,583 

3.  140 

2,795 

1,827 

1,  723 

9,485 

19,068 

32, 976 

1.7- 

6 

225 

210 

205 

205 

195 

26 

20.'. 

123 

44 

8 

9 

145 

33 

9 

8 

108 

55 

12 

12 

190 

52 

13 

13 

6,218 

103.  G 

0,  304 

105.  0 

72.3 

28.4 

15.0 

15.8 

79.5 

28.8 

16.1 

15.4 

2,936 

2,745 

1,778 

1,801  !  9,260 

3.  253 

2,821 

1,859 

1,779 

9,714 

18, 974 

31, 618 

1.65 

7 

225 

210 

206 

205 

200 

26 

26} 

122 

42 

8 

9 

147 

34 

9 

8 

195 

55 

12 

12 

192 

52 

13 

13 

6,150 

102.  5 

6,  229 

103.  8 

71.0 

27.0 

15.  8 

10.2 

77.0 

29.4 

15.5 

14.9 

2,853 

2,  639 

1,781 

1,  826      9,  099 

3,117 

2,847 

1,770 

1,701 

9,435 

18.  534 

29, 485 

1.  59 

8 

215 

200 

192 

198 

185 

264 

26} 

117 

40 

8 

8 

140 

32 

8 

8 

190 

51 

11 

11 

180  l 

48 

11 

11 

6,085 

101.4 

0.101 

102.  0 

00.2 

28.0 

15.5 

16.0 

70.4 

29.2 

15.  3 

15.2 

2,751 

2,  649 

1,729 

1/7S5      8,914 

3,  057 

2.  795 

1.727 

1,715 

9.294 

18.  208 

32,522 

[.'.I 

9 

220 

208 

205 

205 

200 

26} 

20* 

130 

48 

12 

10 

144 

34 

9 

9 

198 

55 

12 

12 

190 

52 

13 

ID      0,085 

101.4 

6,159 

102.  6 

68.0 

27.0 

15. 1 

15.2 

79.0 

28.3 

15.4 

15.2 

2,703 

2,011 

1,084 

1.695     8,093 

3,101 

2,709 

1, 738 

1,715 

9.323 

18,016 

29, 532 

1.'.: 

10 

230 

215 

210 

210 

202 

26 

26i 

140 

50 

12 

1H 

145 

42 

11 

12! 

208 

56 

14 

14 

202 

51 

13} 

13}    0,  157 

102.  0 

6,227 

103.7 

74.0 

28.2 

16.6 

10.0 

83.0 

29.2 

16.0 

15.1 

2,970 

2,099 

1,873 

1.  800      9,  354 

3,357 

2,825 

1.825 

1,722 

9.729 

19,  08 1 

32,  239 

1 

11 

2211 

208 

208 

205 

198 

20 

261 

133 

48 

12 

ii* 

142 

48 

11 

13} 

200 

54 

13} 

13} 

195 

52 

13 

13  I  0,157 

102.  6 

6.228 

103.8 

70.3 

29.3 

15,6 

15.9 

79.2 

28.8 

15.4 

14.5 

2,827 

2,804 

1,  701) 

1,  794     9. 185 

3, 206 

2,789 

1,758 

1,055 

9,408 

18, 593 

32, 985 

1,  . 

12 

230 

220 

210 

210 

200 

26 

26} 

153 

49 

12 

12 

145 

43 

12} 

12} 

205 

55 

14 

14 

198 

53 

13} 

13}    6,007 

101.  1 

6,  114 

101.9 

09.0 

28.0 

14.6 

15.9 

79.3 

29.5 

14.9 

14.8 

2,735 

2,041 

1,624 

1,768 

8,768 

3,151 

2, 805 

1,670 

1,659 

9,285 

18, 053 

30, 500 

1.08 

13 

230 

220 

215 

215 

208 

25} 

26} 

145 

50 

13 

13} 

143 

48 

12} 

11 

210 

57 

15 

15 

205 

53 

12 

12  1  0,069 

101.  1 

6,056 

100.9 

74.4 

30.5 

16.3 

17.1 

75.6 

29.8 

14.4 

14.0 

2,949 

2,877 

1.813 

1,902 

9  541 

2,975 

2,805 

1,598 

1,554 

8,932 

18, 473 

29,  302 

1.  58 

14 

228 

200 

200 

198 

190 

26 

20! 

138 

40 

11 

11 

138 

49 

10 

12 

190 

52 

12 

12 

185 

48 

12 

12  |  0,075 

101.2 

6,112 

101.8 

72.5 

28.8 

15.8 

16.6 

75.5 

29.4 

14.5 

14.3 

2,876 

2,719 

1,759 

1,848 

9,202 

2,997 

2,792 

1,  623 

1,601 

9,013 

18, 215 

31,716 

1.74 

15 

230 

214 

212 

210 

202 

25} 

264 

135 

50 

12 

12 

147 

52 

11 

12 

200 

55 

14 

14 

198 

54 

13 

13  '  6. 125 

102.  0 

6,145 

102.4 

71.5 

29.5 

10.0 

10.5 

80.0 

30.0 

15.1 

15.0 

2,859 

2,798 

1,795 

1,  851 

9.303 

3,195 

2.866 

1,701 

1,690 

9,452 

18,755 

31,490 

l.i 

10 

222 

208 

204 

204 

193 

25} 

26} 

135 

50 

12 

12 

133 

51 

11 

11 

198 

54 

14 

14 

190 

50 

12 

12      0,090 

101.  5 

6,092 

101.  5 

73.4 

28.6 

16.0 

17.0 

78.0 

29.8 

15.3 

14.8 

2,920 

2,708 

1,786 

1,898 

9,312 

3,087 

2.822 

1,708 

1,652 

9,209 

18. 581 

29, 796 

l.l.il 

17 

225 

210 

208 

205 

198 

25| 

26} 

138 

48 

11 

11 

136 

52 

10 

9 

200 

54 

14 

14 

190 

52 

12 

12 

0,080 

101.3 

6,081 

101.3 

71.0 

28.5 

15.6 

16.6 

78.2 

29.8 

16.0 

14.0 

2,819 

2,093 

1,738 

1,853 

9,103 

3,089 

2. 810 

1,  783 

1.027 

9,315 

18,418 

32,743 

1.'. 

IS 

215 

200 

200 

197 

192 

25} 

26} 

135 

48 

9 

9 

128 

50 

11! 

12! 

195 

52 

18 

13 

190 

50 

11! 

Hi 

0,125 

102. 1 

6,087 

101.4 

73.3 

28.5 

15.3 

16.0 

77.5 

29.7 

14.0 

13.6 

2,934 

2. 715 

1,718 

1,797 

9, 164 

3,  005 

2,810 

1,628 

1,517 

9, 020 

18, 184 

33, 583 

1.    4 

19 

220 

205 

205 

201 

197 

254 

26} 

138 

48 

9* 

9 

130 

52 

8! 

10 

198 

54 

13! 

13} 

195 

51 

12 

12 

6,179 

102,9 

6,138 

102.3 

73.5 

29.6 

15.7 

15.9 

77.5 

30.0 

15.3 

13.8 

2,965 

2,  842 

1,777 

1,800 

0,  384 

3,092 

2.  921 

1,  722 

1.  553 

9,288 

18,  672 

32,474 

1.7! 

20 

222 

203 

205 

200 

198 

25} 

26} 

137 

49 

8* 

9 

130 

55 

9! 

9! 

195 

53 

12 

12 

195 

51 

12 

12 

0,  184 

103.0 

0,138 

102.3 

70.0 

28.7 

15.5 

10.1 

74.8 

211.7 

14.7 

13.7 

2,820 

2,758 

1,756 

1,824 

9,  164 

2,984 

2,835 

1,054 

1,542 

9,015 

18, 179 

32,640 

1.79 

21 

220 

207 

205 

202 

197 

25} 

26} 

137 

48 

10 

10! 

130 

51 

8 

8 

194 

53 

13} 

13! 

195 

50 

12 

12 

0,  203 

103.3 

0, 158 

102.6 

74.5 

28.7 

15.7 

16.5 

77.2 

28.  :i 

14.4 

13.7 

3,017 

2,766 

1,784 

1,375 

9,448 

3,089 

2,  709 

1,  025 

1.546 

8,900 

18,411 

31,855 

1.73 

22 

222 

20C 

202 

201 

195 

25} 

26} 

134 

45 

12 

11 

125 

56 

9 

9 

190 

53 

13 

13 

190 

50 

12 

12      6,  192 

103.  2 

0,181 

103. 0 

08.0 

28.2 

15.4 

10.3 

83.0 

28.6 

15.3 

14.5 

2,751 

2,715 

1,748 

1,850 

0,  064 

3,334 

2,748 

1,734 

1,643 

9,459 

18, 523 

31,963 

1.  !'i 

23 

215 

190 

200 

188 

192 

25} 

26} 

128 

43 

12} 

11 

130 

46 

12! 

14 

190 

53 

13 

13 

188 

51 

124 

1241  6,107 

101.7 

6,158 

102.0 

08.5 

29.2 

15.0 

15.0 

73.5 

31.0 

15.0 

14.0 

2,  731 

2,771 

1,678 

1.715 

8,925 

2,941 

2,968 

1,693 

1,580 

9,182 

18,  107 

32, 206 

1.  .i 

24 

220 

205 

200 

200 

191 

25} 

26} 

135 

45 

14 

12 

107 

51 

124 

15 

185 

51 

13 

13 

189 

50 

12 

12     0, 108 

101.8 

0,142 

102.3 

08.6 

28.5 

15.5 

16.4 

74.0 

29.2 

14.8 

14.3 

2,737 

2,707 

1,736 

1,836 

9,016 

2,952 

2,787 

1,005 

1.009 

9,013 

18,  029 

34,215 

1.89 

25 

215 

200 

201 

198 

192 

25} 

20} 

146 

43 

11 

11 

115 

40 

11 

11} 

185 

51 

13 

13 

188 

50 

12 

12 

0, 130 

102.1 

6,185 

103.1 

68.0 

29.0 

14.8 

10.8 

73.8 

29.8 

15.4 

14.0 

2,721 

2,762 

1,002 

1,887 

9,  032 

2,967 

2,807 

1,  746 

1,588 

9,168 

18, 200 

32.102 

i  ;« 

20 

225 

208 

204 

205 

195 

25} 

26} 

147 

43 

11 

11 

122 

43 

9! 

9 

190 

53 

13 

13 

192 

51 

12} 

124 

0,173 

102.8 

0,221 

103.6 

63.5 

2«.  II 

15.0 

16.0 

77.0 

30.0 

15.4 

15.4 

2, 559 

2,085 

1,  096 

1,  809 

8,  749 

3,111 

2,900 

1,755 

1,755 

9,521 

18,270 

32, 842 

1.79 

27 

230 

205 

209 

201 

200 

25} 

26.1 

132 

44 

12 

11 

125 

42 

12 

13 

188 

53 

13 

13 

199 

53 

13! 

134 

6,188 

103.  1 

6, 228 

103.8 

67.  0     29. 2 

15.0 

16. 8  !  74. 6 

31.0 

15.4 

14.8 

2, 707 

2, 808 

1,709 

1,905 

9,189 

3, 020 

3,002 

1,759 

1,090 

9,470 

18, 059 

34, 164 

1.8S 

28 

230 

210 

211 

207 

200 

25} 

20} 

140 

44 

10 

10 

135 

43 

11 

11} 

190 

53 

14 

14 

198 

53 

13 

13 

6,257 

104.2 

6,283 

104.7 

88. 0     29. 2 

15.4 

16.0     70.6 

30.4 

15.4 

14.8 

2,777 

2.S3K 

1,765 

1,903 

9,283 

3,128 

2, 970 

1,774 

1,705 

9,577 

18,  860 

33, 079 

1.78 

20 

220 

203 

203 

200 

195 

25} 

26} 

135 

48 

10 

10 

143 

50 

10 

11} 

185 

52 

13 

13.1 

13 
13.1 

192 

51 
1.4 

12 

12 

0,125 

102.0     6,163 

102.7 
103.  0 

OK.  4      30.  ! 

15.0 
15.  01 

15. 7  !  74. 7 

29.8 

15.0 

14.5 

2,735 

2,804 

1,750 

1,761 

0.110 
9,109 

2,  902 

3,  100 

2, 850 
2, 827 

1.095 

1,038 

9,181 

18,  291 

27, 380 

1.49 

Mean 

25.8 

26.5 

134 

46.6 

11 

10.5 

135.4 

45.1 

10.4 

10.8 

192.8 

53.  h 

191.8 

12.5 

12.5 

102.4 

70.  78 

28.02 

16.10 

77.31 

29.41 

15.31 

14.  59 

2,844 

2,738 

1,761 

1,826 

1,736 

1,055 

9,324 

IS,  403 

1.71 
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THE  TRIALS  OF  H.  M.  S.  TERRIBLE. 

Results  of  four  hours1  trial  at  25,000  I.  H.  P. 


Steam. 

Pressures  in  jackets. 

Pressures  in  receivers. 

Revolutions. 

Mean  effective  pressures 

n  cylinders. 

Indicated  horsepower. 

Boiler. 

tfain. 

Kedi 

ceil. 

Yin- 

Starboard. 

Port. 

Starboard. 

Port. 

Starboard. 

Port. 

Starboard. 

Tort. 

Starboard  engines. 

Port  engines. 

6 

f 

-g 

1 

ate. 
(low). 

+a 

1 

aj 

| 

* 

? 

_ 

| 

* 

« 

| 

£ 

's 

•s 

fe 

% 

■3 

p= 

z       •= 

8: 

o 

n 

i£ 

g 

^ 

g 

% 

■3 

S 

« 

•3 

T 

t 

■a 

s= 

•= 

fc 

> 

K 

5 

220 

208 

£ 

201 

100 

| 

£ 

H 

= 

g 

11 

"St 

s 

160 

< 

K 
197 

a 

< 

b 

< 

| 

s, 

o 

= 

E 

77.3 

32.5 

< 

W 

.| 

e 

<l 

.a 
H 

| 

5 

| 

1 

= 

< 

| 
H 

12,  552 

1 

First..J 

200 

2li 

26* 

157 

58 

11 

50 

13 

13* 

72 

24 

185 

65 

19 

3,  334 

111.1 

3,333 

111.1 

21.2 

22.0 

90.6 

36. 2 

20.  0 

20.0 

3,367 

3,369 

2,591 

2.  088 

12,  015 

3,926 

3,742 

2,442 

2, 442 

2t.. -.67 

228 

200 

205 

192 

198 

26 

25J 

153 

50 

12 

10 

158 

51 

12.; 

12 

192 

72 

24 

196 

70 

22 

3,603 

112.4 

3,  599 

112.3 

79.11 

32.2 

20.8 

22.6 

92.0 

37.  0 

19.8 

20.2 

3,480 

3.  370 

2,  572 

2,794 

12,  222 

4,029 

3,877 

2,446 

2,495 

12,  847 

23  ,iil!i 

235 

212 

202 

208 

195 

20 

26 

157 

54 

11 

13 

157 

61 

135 

12* 

205 

75 

24 

194 

70 

21* 

3,303 

112.1 

3,  361 

112.0 

82.4 

33.4 

22. 11 

22.  8 

92.3 

37.4 

211.  8 

21.2 

3,621 

3,493 

2,  713 

2,811 

12,638 

4,032 

3,907 

2, 503 

2,612 

13,114 

•j:..  752 

230 

205 

190 

200 

ISO 

20 

20 

162 

51 

10 

8 

159 

49 

11 

11* 

195 

71 

20 

184 

06 

20 

3,483 

114.(1 

3,  484 

114.0 

86.2 

34.0 

22.  3 

22.0 

02.5 

37.  5 

20.8 

21.3 

8,852 

3,016 

2.  796 

2.834 

13,  01IS 

4,113 

3,  089 

2,008 

2,671 

13,381 

2li  179 

Third  J 

235 

210 

202 

2111 

196 

20 

25J 

158 

54 

12 

10 

165 

50 

11* 

12 

202 

72 

24 

195 

70 

21 

3,331 

111.0 

3,334 

111.1 

84.5 

33.8 

22.  3 

22.5 

91.2 

37.6 

21.8 

22.  0 

3,  670 

3,500 

2,722 

2,747 

12,645 

3,  052 

3. 897 

2,664 

2,689 

13,  2112 

..  vn 

23(1 

205 

210 

2011 

200 

26 

25* 

153 

36 

14 

U 

170 

52 

12* 

13 

198 

72         23 

199 

73 

22J 

3,759 

111.4 

3,  756 

111.4 

82.6 

34.6 

21.0 

22.  (1 

91.6 

37.  5 

21.9 

21.9 

3,606 

3. 096 

2,573 

2,  090 

12.471 

3,980 

3,898 

2,684 

2,684 

13,  240 

13.  O.i? 

25  717 

M,:„, 

229. 1 

202. 5 

201 

194 

20 

25.  9 

157 

50.5 

11.6 

10.5 

161.5 

50.5 

12.3 

12.4 

198 

72.3      24 

192 

on 

21 

112.0 

111.99 

111.98 

82. 11 

33.41 

21.0 

22.41 

91.7 

37.2 

20. 85 

21.1 

3, 001 

11.491 

2,  661 

2  702 

12,  515 

4,005 

3,885 

2,  568 

2,599 

25,  572 

Results  of  four  hours'1  trial  at  22,000  I.  II.  P. 


1.... 

230 

212 

202 

208 

195 

20 

20 

157 

54 

11 

81 

140 

50 

10* 

12 

205 

75 

24 

194 

65 

10* 

3,310 

110.5 

3,310 

110.5 

81.0 

33.3 

21.0 

21.8 

89.2 

36.0 

20.0 

21.2 

3,508 

3,432 

2,552 

2,050 

12,  142 

3,844 

3,711 

2,431 

2,577 

12,563 

24,705 

2... 

230 

212 

210 

210 

200 

20 

20 

148 

35 

10 

7 

145 

47 

10 

» 

2U4 

64 

18 

105 

62 

18 

3,202 

109.7 

3,277 

109.2 

80.0 

31.0 

18.0 

19.3 

81.0 

36.0 

18.5 

18.0 

3,440 

3,173 

2,244 

2,  329 

11.180 

3,450 

3,668 

2,222 

2,102 

11,5112 

22,888 

z 

3.... 

235 

220 

220 

218 

210 

26$ 

25J 

153 

46 

9 

6 

145 

46 

10 

11 

200 

61 

18 

195 

60 

17 

3,244 

108.1 

3,248 

108.2 

80.0 

29. 5 

18.3 

18.5 

81.0 

33.0 

17.3 

17.2 

3,415 

2,975 

2,170 

2,200 

10,  766 

3,418 

3,331 

2,059 

2,047 

10,  855 

21,681 

- 

4.... 

230 

21s 

212 

215 

205 

26$ 

26 

153 

52 

14 

14 

143 

44 

10 

11 

198 

61 

17 

195 

58 

17 

3,228 

107.0 

3,237 

107.9 

75.4 

28.5 

18.4 

18.5 

81.0 

32.0 

17.3 

18.0 

3,180 

2,  861 

2,  178 

2,190 

10,409 

3,409 

3,221 

2,  053 

2,136 

10.819 

21,228 

~ 

■'■- 

225 

195 

195 

190 

185 

20J 

25| 

157 

44 

13 

13 

147 

44 

11 

11* 

188 

CO 

17 

180 

58 

17 

3,  218 

107.6 

3,  231 

107.0 

78.0 

28.4 

17.7 

18.7 

79.0 

32.2 

17.8 

18.5 

3,200 

2,851 

2,094 

2,213     10,448 

3,297 

3,294 

2, 178 

2,  095 

10,  S04 

21,  SIS 

w 

,;.... 

225 

195 

195 

191 

187 

264 

25$ 

162 

46 

13 

13 

144 

44 

11 

11* 

188 

01 

18 

181 

58 

10 

3,199 

106.6 

3, 214 

107.1 

79.4 

28.0 

18.1 

18.7 

77.3 

33.9 

18.0 

19.2 

3,318 

2,844 

2,122 

2,193 

10,477 

3,229 

3,387 

2,121 

2,  202 

10,  999 

215 

180 

190 

185 

180 

26$ 

25* 

160 

46 

13 

13 

145 

44 

11* 

12 

184 

61 

18 

180 

00 

17 

3,285 

109.5 

3,290 

110.0 

78.0 

30.2 

18.2 

19.4 

78.5 

34.2 

18.2 

19.3 

3,348 

3.085 

2,192 

2.  337 

10,  002 

3,368 

3,510 

2,  202 

2,335 

11,  415 

22,377 

s— • 

210 
225 

188 

1X8 

184 

178 

26J 

26 

155 

48 

14 
12.1 

14 
11 

145 
145 

46 

12J 

13 

184 

64 

20 

178 
187.2 

60 
60 

18 

3,326 

110.8 

108.8 

3,330 

111.0 
108.80 

82.0 

30.5 

18.7 

10.0 

77.1 

34.8 
34.01 

18.2 

19.5 

3,  501 

3,153 
3,1147 

2,279 
2, 229 

2,315 
2,  304 

11,308 
10,  062 

3,338 

3,604 

2,222 
2,  186 

2.381 

2.  219 

11,545 
11,320 

3 

ean. 

20.1 

25.  84 

155.  6 

46.  3 

45.  0 

10.8 

11.6 

193.  8 

03.3 

18.7 

108.83 

79.301  30.0 

18.62 

19. 23      SO.  51 

18.  10 

18.  SO 

3,382 

3,  419 

3,400 

22.282 
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Report  of  four  hours'  steam  trial  of  II.  M.  S.  Terrible  in  the  English  Channel  at  25,000 

i.  ii.  r. 


Draught  of  water 
Steam  in  toilers  . 


Vacuum inches.. 

Revolutions  per  minute 

{High  pounds. . 
Intermediate  do. . . . 
Lo  w  (forward) do ... . 
Low  (aft) do 

I.  H.  P < 


High 

Intermediate  . . 
Low  (forward) 
Low  (aft) 


Forward. 

Aft. 

25  ft.  9  in.  28  ft.  3 in. 

229.G  lb 

s. 

Starboard. 

Port. 

26.00 

25.  90 

112.  00 

111.98 

82.00 

91.70 

33.41 

37.  20 

21.60 

20.  85 

22.41 

21.10 

3,  601 

4,005 

3,491 

3,885 

2,661 

2,568 

2,762 

2,599 

12,  515 

13,  057 

25,  572 

32 

22. 

41 

Total  I.H.P 

Collective  I.  H.  P 

Mean  vacuum  in  smoke  boxes inch . . 

Speed  of  vessel knots . . 

The  Powerful  propellers  were  suggested  by  experiments  in  the  Gov- 
ernment experimental  tank  at  Haslar;  while  the  Terrible1  s  propellers 
are  those  suggested  by  the  long  experience  in  Atlantic  work  of  the 
Clydebank  management.  The  diameter  of  the  TerribWs  propellers 
(which  are  of  Parsons's  manganese  bronze)  is  19  feet  6  inches ;  the  mean 
pitch  is  24  feet,  and  each  has  92  square  feet  of  surface  against  73  square 
feet  in  the  case  of  the  Powerful? 8  propellers,  which  are  of  the  same  diame- 
ter. In  the  18,000  I.  H.  P.  trial  the  speed  was  the  same  in  both  cases, 
the  Powerful  developing  18,677  I.  H.  P.  and  the  Terrible  18,522  I.  H.  P. 
These  are  the  mean  results  for  the  three  runs  on  the  23-knot  course. 
In  the  full-power  trial  the  advantage  was  with  the  Terrible,  which  got 
22.41  knots  against  21.8  knots  for  the  Powerful,  notwithstanding  slightly 
higher  revolutions  and  power.  The  force  of  the  wind  was  about  the 
same,  6  to  7 ;  the  sea  perhaps  was  more  adverse  for  the  Powerful,  caus- 
ing  the  ship  to  yaw  during  one  of  the  runs.  The  slip  of  the  Power- 
ful's  propellers,  as  shown  in  the  annexed  table,  was  greater.  In  the 
18,000  I.  H.  P.  trial  the  first  and  third  runs  were  made  with  the  wind, 
and  the  last  was  made  with  the  tide,  which  had  turned  in  the  interval; 
the  second  run  was  with  wind  and  tide.  The  mean  slip,  of  course,  is 
worked  out  independently  for  the  mean  of  mean  speeds.  In  the  case  of 
the  25,000  I.  H.  P.  trials,  the  first  and  third  runs  were  against  the 
wind,  which  had  freshened  in  the  later  part  of  the  trial,  and  this  may 
partly  explain  the  heavy  slip,  which  corresponds  with  that  against  the 
wind  on  the  18,000  I.  H.  P.  on  the  preceding  day.  The  draught  of  the 
Terrible  is  given  in  the  preceding  tables.  It  is  equal  to  the  designed 
displacement  14,200  tons.    The  Powerful  was  on  an  even  keel. 
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Results  of  speed  trials  between  Dodman  Point  and  Rame  Head. 

18,000  I.  H.  p. 


First  run 

Second  run 

Third  run 

Mean 

25,000  I.  II.  P 

First  run 

Second  ran 

Third  run 

Mean 

Power lul  means - 


I.  H.  P. 


18, 189 
18,  447 

18,  o;;o 


Revolu- 
tions. 


102.  50 

103.  20 

104.  85 


Speed. 


21.  05 
20.25 

22.  31 


Slip. 


Per  cent. 
13.3 
17.1 
10.1 


18,522 


103.53 


20.  90 


14.  5 


24,818 
26,115 
25,  782 


25,  572 


112.  0 


25,  880 


114.4 


22.24 
22.87 
21.  0G 


15.9 
14.5 

17.7 


22.  41 


21.80 


15.2 


18.  5 


Following  the  full-power  trial  came  one  of  corresponding  duration  at 
22,000  I.  H.  P.,  so  that  the  vessel  was  practically  under  full  power  for 
eight  hours.  This  power  was  easy  to  maintain,  the  speed  of  the  engines 
being  reduced  to  about  108  revolutions,  which  gave  22,282  I.  H.  P., 
while  the  means  of  the  Powerful  were  109.  5  revolutions  for  22,634 
I.  H.  P.  It  is  scarcely  necessary  to  enter  into  further  details;  so  that 
only  the  mean  results  are  given  : 

Report  of  four  hours'  steam  trial  of  H.  M.  S.  Terrible  in  the  English  Channel  at 


%000  I.  R.  P. 


Draught  of  water 
Steam  iu  boilers. . 


Vacuum : inches. 

Revolutions  per  minute 

f  Higli pounds. 

I  Intermediate do . . 

Mean  pressure . .  { 


I.  II.  P... 


Low  (forward) do. 

I  Low  (aft) do . 

rHigh 

Intermediate 

]  Low  ( for  ward) 

y  Low  (aft) 


Forward. 

25ft.9iu.     28 

225  lbs. 

Starboard. 

26.10 

108. 80 

79.30 

30.00 

18.62 

19.23 


Total  I.  II.  P 


Mean  collective  I.  H.  P 

Mean  vacuum  in  smoke  boxes inch. 


3,  382 
3,047 
2,229 
2,  304 

10,  962 


ll,32fil 


22,  282 
.34 


Toward  the  end  of  the  trial — about  6  o'clock  at  night — the  stokers 
somewhat  relaxed   the  vigilance  and   care  which  had  been  enforced 


Mean  results  of  the  trials  of  11.  21.  S.  Powerful  and  Terrible  and  two  vessels  with  cylindrical  boilers. 


Cnsucccssful  lull  power 
Full  yewer; 


Recent  repreaentatr 
battleship. 


(  representativ< 


Second  iimr 
Thirty  hours'  Co 
<lu 


Full  power: 

First  four  hours.. 

Second  four  hours 
Thirty  hours'  i 


Eight  hours'  natural  draft ... 

Four  hours'  full  power 

Thirty  hours'  coal  consumptii 

Eight  hours'  natural  draft  . . . 
Four  hours'  full  power 


So-  ft. 

22,  600 

67. 600 


22, 600-28,  250 
07.  800 

07,  800 
07,  800 
25.  045 

25,  045 
25.  045 


18,700 
18,  700 


Steam 

pressure 

(by  gauge) 


Not  used. 
Not  used. 


Lbs. 

-(2.3) 
10.2 


Lbs. 
30.85 


70     22. 5 
62  j  18 
37  I    3.0 


30.  08 
74.17 


•18.  24 
54.14 
38.35 

54.  0 
06.55 


Lbs.  Lbs. 
11.53  '  5.89 
27.56  i    14.15 


40.48  17.54 

30.  22  16.  00 

14.11  I  0.37 

28.02  '  15.40 

35.81  21.07 

32. 17  18.  4 
10.00 


25.07 
28.04 
18.55 

28.55 
30.45 


17.6 
16.11 
6.06 
15.39 

21.79 
19.13 


13.13 
14.69 


25.9 
26.0 
27.7 

25.6 
26.4 
26.6 


67.26 
102. 84 
112.  39 

114.46 
109. 62 
64.42 
102.7 


108.  89 
82.91 

97.16 
101.8 
117.85 

136. 15 
144.  95 


5,044 
18.459 
24, 796 


22,  7J.", 
5,073 
18, 500 

25,  648 
22, 370 


10,405 
12,280 


a-" 

Lbs. 

Lbs. 

17.0 

6.0 

40.8 

12.6 

51.4 

17.7 

47.1 

15.7 

17.9 

0.3 

40.9 

15.0 

52.1 

18.9 

46.7 

17.0 

23.8 

8 

34.3 

11.7 

38.4 

14.0 

24.7 

7.9 

35.6 

11.2 

40.1 

14.0 

2.06 
1.835 


Ft.  In. 
23  81 
23  8* 
23    8J 


6.62 
6.96 
10.86 


Not  taken. 

Not  taken. 

18. 1-14. 5 

14.4     1. 

Not  taken. 
Not  taken. 


.  Not  taken.    

12.0  i  1.0 


Pr.ct.  Sq.ft. 

10.3  78 

12. 8  7S 

10. 2  78 


19    6 
19    6 


23    8J    18.5 

23  8J 

11.0 

21    0      14.4 

24  0  ,  15.  7 
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'  At  102.73  revolutions. 


3  At  03.71  revolutions.    There  was  a  strong  wind  on  the  bow  during  this  trial. 


'At  103.45  revolutions, 
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during'  the  three  days;  and  they  allowed  their  fires  to  get  thick,  so 
there  was  not  complete  combustion  in  the  boiler,  and  when  the  gases 
escaped  from  the  funnels  meeting  the  air  a  great  torch  was  lighted  on 
three  of  them.  It  was  proof  of  the  efficiency  of  stoking  in  the  earlier 
parts  of  the  trial  that  nothing  of  the  kind  then  took  place. 

In  connection  with  these  trials  the  Engineer  in  Chief  of  the  British 
navy  is  quoted  as  saving  that  the  Admiralty  do  not  condemn  the  fire- 
tube  boiler,  but  simply  consider  the  water- tube  boiler  better  adapted 
to  the  needs  of  the  navy — the  large  tube  variety  for  large  vessels  and 
the  small  tube  variety  for  small  vessels.  Furthermore,  experience  has 
developed  the  fact  that  fewer  stokers  are  needed  for  water-tube  boilers. 

In  the  following  table  Engineer  in  Chief  Durstan  compares  the  results 
of  the  trials  of  the  Powerful  and  Terrible  with  those  of  a  representative 
battleship  and  cruiser  having  lire-tube  boilers: 

In  view  of  the  use  of  merchant  vessels  as  auxiliary  cruisers,  trans- 
ports, colliers,  hospital  ships,  and  repair  ships  in  war  time,  the  ques- 
tion of  the  introduction  of  water-tube  boilers  in  these  vessels  is  of  some 
interest  to  the  naval  officer.  The  question  of  mercantile  advantages 
and  disadvantages  is  out  of  place  here,  but  the  following  table,  prepared 
by  Mr.  A.  E.  Seaton,  giving  the  weights  of  boiler  installations  for  a 
passenger  steamer  of  10,000  1=  H.  P.,  makes  comparison  easy: 
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Closed  fire  room. 


Number  and  kind  of  boiler  ..    4    double-ended 

cylindrical. 
Size  of  boilers 15'  2"  by  19'  6" 


Wen  king  pressure: 

Boilers 

Engines 

Total  beating  surface,  square 

feet 

Total  grate,  area sq.  ft. . 

Air  pressure 

Weight  of  boilers,  uptakes, 

lagging  to  base  of  smoke 

pipe tons.. 

Weight    of    bot    -water    in 

boilers tons.. 

Weight    of   fire    mountings 

and  bricks tons . . 

Weight  of  steam  and  water 

mountings tons . . 

Weight  of  fans,  air  blowers, 

and  heater  tubes  .•. .  .tons. . 
Weight    of    air-tight    flats, 

locks,  and  seatings  ..tons.. 

Total  weight  of  above . 


I.  H.  P.  per  ton 

Weight  of  smoke  pipe. tons. . 
Weight  fire-room  floor.. do... 

Weight  feed  pumps do. . . 

Weight  copper  pipes. .  .do. . . 

Weight  spare  gear do . . . 

Weight    of   separators   and 

reducing  valves tons. . 

Weight  ash  engine do. . . 

Weight  of  coal  carried,  .do. . . 

Total  weight  of  instal- 
lation   tons.. 

I.  H.  P.  per  ton 

I.  H.  P.  per  square  foot  grate 

Total  heating  surface 

I.  H.  P. 
Coal   per  I.  H.  P.  per  hour, 

pounds 

Length  of  boiler  space  over 
bunkers feet.. 


200 
200 

20, 000 

1"  to  14" 


355 
159 

30 


Marl  in's  induced 
draft. 


4    double-ended 

cylindrical. 
15'  2"  bv  19'  6" 


200 
200 


12i 


5701 


17.54 


18 
74. 
5 

5 


1 

700 


1,  313J 

7.01 
18.65 


1.96 
124 


20.  000 
536 


i  359 

159 

30 

5 

29 

7 


569 


17.57 


17 

7i 

5 

5 


1 

7C0 


1,  311 
7.62 

18.65 


1.96 
124 


Ellis  &  Eaves's 
induced  draft. 


4    double-ended 
cylindrical. 
14'  9"  by  20' 


200 
200 


Howden's 
forced  draft. 


410 

140 

35 

5 

45 

7 


4  double-ended 

cylindrical. 
13'  9"  by  19'  6" 


200 
200 


642 


15.  57 


16 

7-L 

5 


1 
600 


1,283 

7.8 

18.63 


1.61 

112 


15,460 
436 

1"  to  14" 


267 

132 

31 

5 

74 
132 


450 


21.  94 


20 
7* 
5 


1 
475 


976 
10.24 
22.91 

1.54 


1.33 
97 


1  Including  fan  casings.  2 Casings  excluded. 

The  above  weights  are  based  on  the  use  of  Welsh  coal,  allowing  for  all  purposes  throughout  the 
voyage  a  consumption  of  16  pounds  of  steam  per  I.  II.  P.  per  hour. 
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Belleville. 

Babcock  .fc  Wilcox. 

Seaton. 

Thorneycroft. 

Forced. 
12-11  element . . 

Natural. 

Forced. 

Natural. 

18-11  clement. 

10 

12 

8  double-ended. . 

8  singlo-ended. 

4"  element    tubes,   2|"  econo- 

mizer. 

260 

2G0 

200 

200 

250 

210 

200 

200 

200 

200 

200 

200 

21,  out) 

31,500 

27,  000 

32,  400 

26,  000 

28,  000 

633 

950 

615 

738 

536 

480 

4 

1"  to  li" 

l-i"  to  2" 

1"  to  1£" 

150 

206J 

200 

246 

155 

105 

22 

32 

66 

79 

60i 

16! 

75 

112 

70 

85 

32i 

254 

6 

8 

6 

7 

6 

6 

23i 

43| 

9 

4 

9 

4 

13i 

20£ 

20J 

18 

12 

HI 

290 

422i 

3711 

439 

274| 

168| 

34.4 

23.69 

26.94 

22.82 

36 

59.5 

17 

25i 

20 

21 

18 

15! 

n 

U* 

6i 

5* 

Gh 

5! 

5 

5 

5 

5 

5 

5 

9 

10 

H 

6* 

H 

6| 

10 

15 

5 

5 

5 

5 

7 

10 

1! 

12 

1 

H 

1 

1 

1 

1 

625 

750 

720 

720 

700 

725 

971£ 

1,  250| 

1,135 

1,203 

l,018i 

9341 

10.18 

7.99 

8.81 

8.31 

9.82 

10.73 

15.8 

10.52 

16.  26 

13.5 

18.65 

20.62 

2.1 

3.15 

2.7 

3.24 

2.6 

2.8 

2.1 

1.75 

2.01 

2.01 

1.96 

2.06 

124.  75 

145 

99.25 

105 

112 

104 
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The  small  tube  type  of  water-tube  boiler,  as  used  in  torpedo  vessels 
and  torpedo  boats,  is  fed  as  nearly  as  possible  with  pure  fresh  water  to 
avoid  the  danger  of  the  tubes  becoming  clogged  with  scale,  and  when 
so  fed  this  type  of  boiler  will  stand  a  great  amount  of  forcing  without 
material  injury.  Realizing,  however,  the  possibility  of  a  leaky  con- 
denser in  a  boat  operating  in  an  emergency  away  from  a  repairing  base, , 
Messrs.  Yarrow  &  Co.  fitted  a  torpedo  boat  with  one  of  their  boilers 
having  tubes  1  inch  in  diameter  for  the  purpose  of  determining  just 
what  degree  of  injury  would  be  produced  by  salt  feed  water.  The  • 
trials  were  made  running  out  of  the  Thames  at  about  three-quarters 
power.  A  little  priming  was  apparent  when  the  muddy  river  water 
was  lirst  taken  in,  but  not  enough  to  affect  the  engines  and  with  the  clear 
sea  water  outside  there  was  no  priming.  The  following  are  the  results 
of  these  trials: 

First  (hoj.—  Jjeft  the  yard  at  8  a.  m.  and  proceeded  down  the  river. 
At  9.40,  oft*  Gravesend,  shut  off  main  feed  and  started  feed  from  the  sea, 

air  pump  discharging  overboard.     At  11.45,  density,  =]h  revolutions, 

330;  steam  pressure,  150  pounds;  sea  feed  closed,  main  feed  started.) 
At  12.20  p.  m.,  revolutions  increased  to  379  for  fifteen  minutes;  steam 
pressure,  150  to .155  pounds;  little  or  no  priming.     At  1.20  p.m.,  sup- 
plementary feed  from  sea  to  condenser  and  surface  blow-off  valve  onj 
boiler  were  opened;    revolutions,  291;    steam    pressure,  160  pounds.* 

7 

Density  at  2  p.  in.,  Q^;    supplementary   feed,  main   feed,  and   surface 
blow-off  closed  and  sea  feed  started.    Upon  attaining  a  density  of  M 
stopped  sea  feed  and  started  main  feed.     Trial  ended  at  4.30  p.  in. 

maximum  density  having  been    f.     Boiler  opened  and  no  signs  of  scale, 

<32 

found. 

Second  day. — When  off  Gravesend,  at  8.55  a.  m.,  shut  off  main  feee 

Is 

and  opened  sea  feed.     At  10.34,  density,  Q^;  revolutions,  376;  steal 

pressure,  160  pounds;  shut  off  sea  and  started  main  feed.  At  10.42.| 
increased  revolutions  to  453  for  fifteen  minutes;  steam  pressure,  15( 
pounds;  no  priming.  At  11.34,  supplementary  sea  feed  started  and 
surface  blow-off  opened;  revolutions,  362;  steam  pressure,  150  pounds f 

At  1  p.  m.,  density,  JL;  closed  supplementary  and  main  feeds,  also  sur 

face  blow-off,  and  started  sea  feed;  revolutions,  350;  steam  pressure 

155  pounds.     At  2.20,  density,   fy;  opened  surface  blow-off';  revolutions 

357;  steam  pressure,  150  pounds.     At  3.42,  stopped  salt  feed;  shut  sur 

face  blow-off  and  started  main  feed;  revolutions,  355;  steam  pressure 

2 

100  pounds.     Finished  run  at  5.30;  maximum  density,      ;  no  priming 

6A 
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Upon  opening  tlie  boiler  a  thin  coating  of  white  dust  over  lower  part 

of  drum  and  inside  tubes;  no  scales  in  bottom  pockets. 

Third  day. — At  10.30,  off  Gravesend,  shut  off  main  feed  and  opened 

91 
sea  feed.     At  12.54,  density,  ^| ;  opened  surface  blow-off;  revolutions, 

368;  steam  pressure,  150  pounds.     At  greater  speed  than  400  revolu- 
tions there  was  some  trouble   from    priming.     Kan   thus  until   3.55; 

1   density  at  times,  J|j    350  revolutions;    steam  pressure,  150  pounds. 

O— I 

At  3.^^  stopped  salt  feed,  closed  surface  blow-off',  and  started  main 
feed;  revolutions,  351;  steam  pressure,  155  pounds.     Trial  finished  at 

5.20;  maximum  density,  J^;  some  priming.     Examination  of  the  boiler 

showed  light  and  fairly  uniform  scale  over  the  whole  drum;  light  scale 

:  in  tubes;  no  scale  in  bottom  pockets.     The  boiler  was  cleaned  out  pre- 

-,  vious  to  trial. 

Fourth  day. — Off  Gravesend,  at  9.25  a.m.,  shut  main  feed;  started 

31 
,j  salt  feed.     At  11.55,  density,  ~:  opened  surface  blow-off;    revolutions, 

oA 

I   3G0;   steam,  155  pounds.     At  12.38  p.  m.  increased  revolutions  to  430  for 

I  fifteen  minutes;  steam  pressure,  150  x>ounds;  some  priming.  At  1.15 
J  shut  off  salt  feed,  closed  surface  blow- off,  started  main  feed;  revolutions, 
£  348;  steam  pressure,  145  pounds.  At  1.45  increased  speed  to  458  revo- 
|  lutions  for  fifteen  minutes;  no  priming;  steam  pressure,  150  pounds. 
\  Then  stopped  main  feed,  opened  surface  blow  off,  and  started  salt  feed 
[  until  2,50,  when  shut  off  salt  feed  and  blow-off,  starting  main  feed 

II  again;  revolutions,  376;  steam  pressure,  150 pounds.     Finished  trial  at 

3a 
I  4.40;  maximum  density,  o|;  very  litttle priming.     Examination  revealed 

I  light  scale  in  after  end  of  drum,  none  in  forward  end,  and  light  scale 

in  tubes,  none  in   bottom   pockets.     Boiler  was  cleaned  previous  to 

l!  trial. 

Fifth  day. — lieached  Gravesend  at  10.10  a.  m. :  started  salt  feed,  shut 

4A 
off  main  feed.     Atl.15  p.  m.,  density,  qs ;  revolutions  368 ;  steam  pressure, 

150  pounds;  opened  surface  blow-off  until  4.10,  an  average  speed  of  380 
revolutions  being  maintained  and  a  density  of  09;  no  priming;  steam 

*  pressure,  150  to  155  pounds.     At  4.10  closed  all  and  started  main  feed, 

4-1 
finishing  trial  at  6;  maximum  density,  «|;  no  priming.     Examination  of 

boiler  revealed  a  light  scale  ^-inch  thick  over  lower  half  of  drum  and 

inside  tubes;  no  scale  in  bottom  pockets,  but  a  slight  deposit  of  mud; 
j  scale  easily  removed.    Boiler  was  cleaned  previous  to  trial. 

Sixth  day.— Oft  Gravesend,  at  12.10,  started  salt  feed,  shutting  off 
main  feed,  the  run  being  made  down  around  The  Xore  and  back.     At 
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2.45,  on  return  trip,  the  salt  feed  was  shut  off  and  the  main  feed  started. 

3 
During-  the  run  a  density  ot  oo  was  reached,  the  engines  running  at  100 

revolutions,  steam  pressure  from  150  to  175  pounds;  little  or  no  priming. 

The  735-ton  torpedo  vessel  Salamander,  built  in  1889,  is  to  have  four 
new  boilers  of  the  Mumford  pattern,  designed  for  1,000  H.  P.  each. 
These  boilers  were  chosen  because  of  the  economical  results  obtained 
at  their  trials.  The  accompanying  cuts  from  The  Engineer  illustrate  the 
the  main  features  of  this  water-tube  boiler  together  with  the  feed  pump 
and  feed  regulator.  In  this  boiler  any  group  of  tubes  may  be  detached 
from  the  steam  drum  above  and  the  water  cylinder  at  the  bottom,  and 
passed  into  the  furnace  and  out  through  the  front.  To  affect  quick 
repairs  a  fresh  group  of  tubes  can  be  substituted  for  the  one  removed, 
or  else  the  holes  may  be  closed  by  blank  covers  and  the  boiler  put  in 
use  again.  Xo  packing  is  used  except  a  ring  of  J-inch  copper  wire, 
which,  when  bolted  between  the  smooth  surfaces  of  the  flanges,  makes  a 
perfect  joint,  easily  made  and  easily  broken  in  dismounting.  Each' 
boiler  has  2,000  square  feet  ot  heating  surface  and  15  square  feet  of 
grate  surface.  The  gases  of  combustion  are  not  allowed  to  pass  directly 
up  and  out,  but  are  guided  by  wrought-iron  baffle  plates  carried  on  the 
inner  row  of  tubes  to  the  rear  of  the  furnace  whence  they  escape  at 
each  side  past  all  the  tubes  to  the  uptake  at  the  forward  end  of  the 
boiler.  This  long  course  for  the  gases  adds  to  the  economy.  The  baffle 
plates  are  durable  and  easily  removed  and  replaced. 

The  automatic  feed  regulator  and  feed  pumps  are  said  to  work  well. 
The  details  can  be  seen  in  the  illustrations.  The  feed  water  passes  into 
a  cast-iron  tank,  one  for  each  boiler,  in  which  the  water  level  corre- 
sponds to  that  of  the  boiler.  A  transverse  shaft,  which  works  steam 
tight  with  little  friction,  has  on  its  inner  end  a  float  and  balanced  valve 
and  on  its  outer  end  a  balanced  weight.  The  adjustment  controlling 
the  water  level  is  made  by  a  hand  wheel,  screw,  and  pointer.  The  auto- 
matic regulator  is  sufficiently  sensitive  to  prevent  a  change  of  level 
exceeding  one-half  inch. 

FRANCE. 

The  Mclausse  water-tube  boiler  has  been  making  great  headway  oj- 
the  Continent,  and  the  success  of  those  installed  in  the  Friant  has  led 
to  their  adoption  by  the  French  for  the  Henri  IV,  Bequin,  Gueydom 
Richer,  Fleurns,  Decidce,  and  the  torpedo  boat  Temeraire. 

Those  installed  in  the  Russian  gunboat  Khrabry  have  been  success- 
ful, and  will  probably  lead  to  further  orders  from  the  Russian  Govern- 
ment. The  new  set  of  boilers  in  the  Spanish  battleship  Pelayo  are  also 
of  the  Mclausse  type. 
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Feed  Pump,  H.  M.  S.  Salamander,  Worked  in  Connection 
with  mumford  &  anthony's  patent  automatic  feed 
Water  Controlling  Apparatus. 


View  Showing  Element  Removed  from  Boiler. 
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Back     View   of    Boiler 

H.  M.  S.  Salamander's  Feeder. 
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Sectional  Elevation  Through  Center  op  Boiler,  with  one  Element  Removed. 
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Transverse  Section  through 
Boiler. 


Front  View  of  Boiler. 
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H.  M.  S.  Salamander's  Boilers. 
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THE  INCREASE  IN  NAVAL  STRENGTH. 


By  Lieut.  Commander  "W.  H.  Dkk-gs,  U.  S.  Navy, 
Staff  Intelligence  Officer. 


THE  INCREASE  IN  NAYAX  STRENGTH. 

Iu  selecting  and  compiling  the  information  under  this  head  I  am 
aware  that  in  many  cases  small  inaccuracies  may  occur,  for  the  reason 
that  a  considerable  part  of  the  data  obtainable  is  not  official  in  char- 
acter. Therefore  the  figures  contained  in  this  article  must  not  in  any 
way  be  regarded  as  minutely  correct  or  as  obtained  from  official  sources 
beyond  those  which  have  appeared  from  time  to  time  in  public  prints. 
In  the  main,  however,  the  data  will  be  found  sufficiently  accurate  for 
the  purposes  of  this  paper,  which  is  to  show  the  drift  of  foreign  nations 
regarding  their  naval  policy  and  not  as  furnishing  minute  details. 

1  ENGLAND. 

As  heretofore,  the  largest  sums  for  support  and  increase  of  the  navy 
are  spent  by  England.  The  increase  last  year — that  is,  the  sum  voted 
for  1897  and  1898 — was  not  as  great  as  that  of  the  two  previous 
years,  but,  nevertheless,  the  total  budget  reached  the  high  figure  of 
£21,838,000,  or  about  $107,000,000.  To  show,  therefore,  the  naval  policy 
of  England  it  will  be  necessary  to  go  back  a  few  years. 

The  sums  expended  and  authorized  since  1891  are  as  follows : 


Year. 

Total  author- 
ized. 

Increase. 

1894-95 

£17,566,100 

1895-96 

18,701,000 

£1, 134,  900 

3, 122,  000 
15,  000 

1896-97 

21.823,000 

1897-98 

2i  S3R  nnn 

The  increase  is  not  entirely  due  to  increase  in  ships,  but  was  on 
account  of  ships,  T>ersonnel,  and  naval  works,  the  expansion  being  in 
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all  branches  of  the  navy.  The  most  marked  increase  is  to  be  found  in 
the  personnel,  and  this  expansion  has  been  steadily  progressing.  The 
increase  this  year  being  6,300  in  numbers  and  the  increase  in  cost  being 
81,325,000.     The  strength  of  the  navy  for  the  past  three  years  was: 

Officers  and  men,  including  coast  guard  : 

1895  88, 850 

1896 93,750 

1897 100,  050 

The  additions  for  1896  were : 

Officers: 

Commission  and  subordinate !)1 

Warrant 8 

.Seamen 1,  800 

Artisans 342 

Engine-room  ratings 2,  028 

Miscellaneous 131 

Marines 500 


: 


Total  increase 4,  900 

In  1897  a  still  farther  increase  was  demanded,  and  this  was  met  by 
the  following,  which  is  nearly  50  per  cent  greater  than  that  of  the  ] 
previous  year : 

Officers 121 

Seamen 2,  400 

Engine-room  artificers 265 

Stokers : 2,000 

Marines 1,000 

Miscellaneous  (artisans) 514 


Total  increase  in  personnel , 6,  300 

This  last  increase  raises  the  total  force  of  the  English  navy  up  to 
100,050,  as  shown  by  the  last  figures  of  the  table. 

In  addition  to  this,  several  of  the  staff  corps  have  also  been  increased; 
thus,  the  paymasters  have  been  increased  30,  the  medical  officers  34, 
and  the  chaplains  and  instructors  10. 

A  grade  of  warrant  machinists  has  been  established,  and  100  of  the 
most  capable  of  the  -petty  officers  have  been  appointed  to  fill  the  list. 

In  filling  the  list  of  executive  officers  (line  officers)  for  1896  the 
Admiralty  took  an  unusual  course,  dictated,  it  is  supposed,  by  the 
necessities  of  the  case.  This  consisted  in  transferring  100  officers  from 
the  merchant  service  to  a  supplementary  list  of  the  regular  navy.  Of 
this  number  some  90  came  from  the  reserves,  2  from  the  Victorian 
defense  force,  and  8  from  the  merchant  marine  proper.  A  large  pro- 
portion of  these  have  had  more  or  less  training  in  naval  duties  owing 
to  their  having  received  instructions  in  the  navy  under  the  regulations 
of  the  naval  reserve, 

: 
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While  the  sums  allotted  to  new  constructions  in  1897-98  were  not 
quite  up  to  those  of  1896-97,  still  the  number  of  ships  under  construc- 
tion and  to  be  ordered  forms  an  extensive  list.     It  is  as  follows: 

Battleships 1+ 

First-class  cruisers". 8 

Second-class  cruisers 9 

Third-class  cruisers 10 

►Sloops 2 

Gunboats 1 

Torpedo-boat  destroyers 52 

Light-draught  steamers 8 

Royal  yacht 1 

Total  under  construction  and  to  be  built  during  the  fiscal 
year  1897-98 108 

The  improvements  in  the  dockyards  at  home  and  abroad  have  also 
been  marked  by  great  energy  and  in  keeping  with  the  improvements  in 
other  directions.  Besides  the  ordinary  care  and  maintenance  of  the 
yards,  extensive  works  are  in  i^rogress  at  Gibraltar  where  three  large 
docks  are  building. 

Extensive  improvements  are  in  hand  for  the  expansion  of  the  Hong- 
kong dockyard,  also  at  Portsmouth  and  Davenport.  The  harbor  of 
Malta  is  also  to  be  deepened,  as  is  also  that  at  Bermuda,  and  surveys 
are  in  progress  for  the  construction  of  docks  at  Bermuda  and  Jamaica. 

Early  in  the  year  1897  a  commission  was  appointed  composed  of 
representatives  of  the  admiralty  war  office  and  board  of  trade  to 
examine  and  report  upon  proposed  improvements  in  the  harbor  of 
Dover,  for  converting  it  into  a  naval  base  of  shelter  and  supply. 

This  is  the  most  important  work  undertaken  by  the  Government  in 
this  line  during  the  year,  and  while  the  plan  is  in  the  main  an  old  one 
(having  been  proposed  as  long  ago  as  1841),  it  has  been  much  improved 
and  enlarged.  The  contract  for  beginning  the  work  was  let  the  latter 
part  of  November,  and  consists  in — 

(1)  The  reclamation  of  some  21  acres  of  land; 

(2)  The  construction  of  13,370  feet  of  sea  walls  and  jetties. 

The  area  inclosed  will  be  610  acres  at  low  water,  and  the  anchorage 
beyond  the  5-fathom  curve,  will  be  equal  to  315  acres,  which  is  deemed 
sufficient  to  accommodate  20  first-class  battleships  as  well  as  a  large 
number  of  gunboats,  torpedo  boats,  etc.  The  works  to  be  undertaken 
for  the  defense  of  Dover  are  not  now  known,  but  will,  of  course,  be 
extensive. 

RUSSIA. 

In  many  countries  the  expenditures  for  naval  works  of  all  kinds  is 
far  greater  to-day  than  ever  before,  nor  is  this  effort  shown  in  any  one 
direction,  but,  on  the  contrary,  aims  at  an  increase  in  ships,  ordnance, 
naval  stations  at  home  and  naval  bases  of  supply  and  repair  abroad, 
even  to  the  construction  of  extensive  engineering  works  in  the  shape 
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of  canals  for  the  purpose  of  rapid  concentration  of  the  fleets.  The 
most  extensive  work  in  this  last  direction  is  that  to  be  conducted  in 
Russia  for  connecting  the  waters  of  the  Baltic  and  Black  seas.  This  is 
primarily  for  strategic  purposes,  but  is  at  the  same  time  of  great  com- 
mercial importance.  The  canal  begins  at  Riga  and  follows  the  course  | 
of  the  Buna  as  far  as  Dunaburg.  From  there  an  excavation  carries  it  \ 
to  Lepel,  on  the  Beresina,  along  this  water  course  to  the  Dnieper,  down 
this  river  to  the  Black  Sea,  at  Oherson.  The  entire  length  of  the  canal 
will  be  1,080  miles,  but  by  using  the  rivers  named  the  artificial  con- 
struction only  extends  some  125  miles. 

The  ports  of  Riga  and  Oherson,  at  the  ends  of  this  great  canal, 
are  to  be  greatly  improved,  and  the  latter  port  made  a  naval  arsenal. 
The  harbor  works  are  now  under  way.  Active  operations  along  the 
route  of  the  canal  will  be  begun  in  the  spring,  and  it  is  expected  will 
be  completed  and  open  to  traffic  in  1902.  The  cost  of  the  entire  con-  I 
struction  is  estimated  at  $97,000,000. 

The  depth  of  the  canal  will  be  28  feet  1  inches  (sufficient  to  take  the  I 
largest  battleships),  and  the  construction  will  be  of  such  a  character  jj 
that  a  speed  of  6  knots  can  be  maintained,  thus  permitting  the  entire  I 
route  to  be  traversed  in  one  hundred  and  sixty-seven  hours,  or  a  little  .; 
short  of  seven  days.  Even  this  time  can  probably  be  much  improved,  ! 
as  no  doubt  that  part  of  the  canal  which  follows  the  natural  water  ] 
courses  will  permit  of  high  speed  being  made.  The  canal  will  be  lighted  J 
by  electric  lamps  for  its  entire  length  so  as  to  permit  travel  by  night. 

It  is  not  necessary  to  dwell  upon  the  commercial  features,  as  that 
subject  is  not  the  object  of  this  paper,  but  simply  to  convey  an  idea  of 
the  magnitude  and  importance  of  the  work  it  may  be  interesting  to  i 
know  that  by  means  of  this  canal  fifteen  interior  towns  are  to  be  made 
accessible  for  deep-sea  commerce  and  are  to  be  provided  with  quays, 
etc.,  to  receive  the  largest  seagoing  steamers. 

Strategically  this  canal  is  of  the  greatest  importance,  permitting,  as 
it  does,  the  combining  of  the  Black  Sea  fleet  with  that  of  the  Baltic 
through  Russian  territory.  Russia  has  10  armored  and  9  unarmored 
ships  in  the  Black  Sea  fleet,  which  in  time  of  need  could  reenforce  the 
sliij)s  in  the  Baltic,  or  in  less  than  seven  days  her  entire  fleet  could  be 
concentrated  in  either  sea,  and  this  without  passing  through  waters 
that  in  time  of  war  might  be  occupied  by  ships  of  the  enemy.  To  enter 
the  Mediterranean  from  the  Black  Sea,  however,  Russia  must  first  pass 
through  Turkish  territory,  either  with  permission  or  by  force. 

Modern  fleets,  unlike  those  of  former  years,  are  dependent  upon  a 
naval  base  of  supplies  in  close  proximity  to  the  sphere  of  operations. 
This  is  specially  the  case  with  the  battleships,  for  in  these  coal  endur- 
ance has  been  sacrificed  to  provide  armor  protection,  and  in  consequence 
their  range  of  usefulness  is  much  reduced.  A  coal  supply  near  the 
field  of  operations  is  an  imperative  necessity.  Not  only  this,  but  the 
supply  of  coal,  provisions,  and  ammunition   must  be  provided  with 


adequate  protection.  This  need  of  naval  bases  abroad  has  long  been 
recognized  by  European  powers,  and  efforts  looking  to  securing  such 
bases  have  been  put  forth  by  almost  all  the  naval  powers.  Russia  has 
in  the  Pacific  the  strongly  fortified  port  of  Vladivostock.  This  port  is 
being  greatly  improved  and  strengthened.  Its  strategic  value  has 
greatly  increased  during  the  past  year,  owing  to  experiments  made  with 
ice  breakers  by  which  it  was  found  that  it  was  possible  to  keep  the 
harbor  open  during  the  winter  months. 

The  usual  expenditure  on  this  port  is  3,000,000  rubles  ($2,316,000),  but 
this  year  in  addition  there  will  be  an  expenditure  of  15,500,000  rubles 
($  11,900,000)  for  strengthening  and  improving  the  port,  the  usual 
appropriation  going  exclusively  to  the  enlarging  and  improving  of  the 
dockyard. 

Russia  is  opening  also  a  new  base  at  Ekaterina,  on  the  coast  of  Lap- 
land, at  a  point  between  the  White  Sea  and  the  Norwegian  coast,  and 
connecting  it  by  rail  with  St.  Petersburg.  Also  the  work  upon  the 
harbor  at  Libau  is  being  pushed  forward  with  the  view  of  soon  trans- 
ferring the  greater  part  of  the  fleet  to  that  point  from  Oronstadt.  The 
expenditure  on  this  port  will  amount  to  3,705,420  rubles  ($2,853,175) 
this  year. 

For  the  transportation  of  troops,  seamen,  and  war  material,  Russia 
will  soon  have  the  great  Trans-Siberian  Railroad.     If  report  be  correct, 

I  this  road  will  be  opened  in  1902  and  will  provide  a  route  well  within 
her  own  border  for  all  naval  and  military  supplies  for  her  troops  or  fleet 

'  in  the  Pacific. 

While  these  efforts  to  make  preparations  for  the  rapid  transporta- 
tion of  war  material  and  the  concentration  of  her  military  and  naval 

•strength  are  being  energetically  carried  forward,  the  building  program 

| for  the  augmentation  of  the  fleet  is  also  being  actively  continued. 

iThe  naval  budget  for  the  present  year  (1897-9S)  asks  for  £3,400,000 
($16,450,000)  for  new  construction,  being  an  increase  of  the  sum  carried 
by  last  year's  budget  of  $0,770,000. 

The  increase  on  naval  expenditures  for  the  past  three  years  is  shown 
by  the  following  figures: 

1896 £5,835,000 

1897 6,200,000 

1898 7.  700.  000 

In  1896  the  Czar  approved  the  general  basis  of  the  naval  budgets  for 
the  following  seven  years.  The  program  then  mapped  out  contem- 
plated the  expenditure  during  that  period  of  413,000,000  rubles,  or 
counting  the  ruble  at  $0.77,  equals  8318,000,000. 

The  sums  for  the  navy  have  annually  increased  since  1893  from 
19,892.893  rubles  to  57,966.600  for  1896  and  to  68,055,420  for  1898. 
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FRANCE. 

The  naval  expansion  in  progress  and  projected  for  the  coming  year 
in  France  is  more  extensive  than  that  of  any  of  the  other  continental 
powers.  The  budget  for  1898  will  ask  for  a  total  of  285,534,427  francs, 
or  $55,108,000.  This  is  an  increase  of  some  20,261,404  francs  over  the 
amount  authorized  for  1897.  In  1897  the  amount  allotted  for  new  con- 
struction was  85,007,543  francs,  while  for  1898  this  figure  will  be  raised 
to  102,180,294  francs  ($19,722,000). 

The  current  expenses,  including  repairs,  etc.,  amounted  in  1897  to 
20,205,942  francs;  in  1898  this  figure  will  also  be  increased  to  30,570,959 
francs. 

The  building  program  extends  over  a  period  of  eight  years,  and  will 
aggregate  in  191)5  to  721,815,000  francs,  or  about  $144,300,000,  making 
an  annual  expenditure  for  increasing  the  strength  of  the  fleet  of 
$18,000,000. 

France,  like  Russia,  is  looking  to  the  future  regarding  her  naval 
strength  and  making  provision  for  her  fleet  in  time  of  war.  As  the 
subject  is  clearly  and  forcibly  stated  in  the  report  of  the  budget  commit- 
tee, I  can  not  do  better  than  to  quote  their  words.  Under  the  heading, 
"The  development  of  bases  of  operations,"  they  say: 

Some  anticipate  that  the  expense  to  he  met  under  this  head  hy  the  three  depart- 
ments of  the  colonies,  war,  and  marine  will  not  he  less  than  fifty  million.  Others  go 
even  further  and  consider  this  estimate  insufficient. 

While  the  estimates  vary,  the  opinion  is  unanimous  as  to  the  necessity  of  insuring 
for  our  naval  forces  the  means  of  refitting  and  repairing  in  times  of  peace  as  well  as 
in  times  of  war. 

Moreover,  in  this  report  we  have  to  do  only  with  installations  and  works  intrusted 
to  the  marine.  The  Mediterranean  needs  our  attention  ahove  all.  We  ask  you  there- 
fore for  the  necessary  credits  in  order  to  continue,  or  undertake,  at  Bizerte,  in  Corsica 
and  Algeria,  the  establishments  which  are  indispensahle  for  the  military  action  of 
our  fleet. 

Credits  will  also  be  opened,  if  you  consent,  for  the  purpose  of  improving  the  port 
of  Dakar.  The  department  of  the  colonies  will  take  charge  of  completing  the 
defenses  of  Saigon  and  enlarging  the  basin  at  Fort-de-France,  with  a  view  to  receiv- 
ing there  in  future  the  large  cruisers  in  process  of  construction. 

But  it  is  not  only  in  our  possessions  abroad  that  work  of  this  nature  is  indispen- 
sable. 

The  insufficiency  of  repairing  docks  at  home,  in  number  as  well  as  dimensions,  is 
ouly  too  real.     *     *     * 

The  situation,  embarrassing  even  now,  would  become  critical  during  a  war,  when 
the  number  of  ships  requiring  to  be  docked  would  necessarily  be  very  large. 

The  present  budget,  as  well  as  those  of  preceding  years,  contain,  it  is  true,  certain 
appropriations  for  the  purpose  of  remedying  this  state  of  affairs.  We  are  neverthe- 
less convinced  that  a  still  greater  effort  should  be  made  without  delay. 

Regarding  the  cost  and  amount  of  work  being  done  to  create  bases 
of  supply  and  repair  for  her  fleet  in  foreign  waters,  we  have  the  state- 
ments of  Admiral  Besnard,  minister  of  marine  of  France,  which  have 
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been  translated  from  La  Gazette  <le  France.     Speaking  of  the  admiral's 
remarks  before  the  budget  committee,  the  paper  says: 

The  minister  made  known  the  work  proposed  to  l>e  done  at  Bizerte,  in  Corsica,  and 
at  Dakar  for  the  construction  of  bases  of  operation  of  the  fleet.  The  arsenal  at 
Bizerte,  when  completed,  will  comprise  two  graving  docks  and  a  jetty.  The  first 
cost  of  the  work  will  he  from  12,000,000  to  14,000,000  francs.  The  "Regence" 
(Regency  of  Tunis  and  Algeria)  will  give  a  subsidy  of  two  million;  the  war 
department  will  expend  about  five  million  at  Bizerte.  The  work  is  to  be  contracted 
for;  a  special  contract  is  to  be  made  for  the  construction  of  the  railroad  from  Tunis 
to  Bizerte  to  be  used  for  the  transport  of  heavy  material. 

In  Corsica  the  navy  department  will  erect  a  boom  (estacade)  at  Ajaccio,  and  the 
war  department  two  batteries  for  the  defense  of  this  boom,  which  is  to  provide 
shelter  for  torpedo  boats.  Besides,  for  the  defense  of  battleships  at  anchor,  the  war 
department  will  erect  another  battery  of  four  pieces. 

At  Bonifacio  the  roadstead  is  to  be  deepened  and  a  fortification  is  to  be  erected  on 
the  heights. 

For  Dakar  the  minister  asks  for  a  credit  of  200,000  francs  for  surveying  purposes. 

The  budget  for  1898  makes  a  credit  of  about  $300,000  for  the  improve- 
ment of  foreign  bases  of  supply,  about  $200,000  of  which  will  be 
exj^ended  at  Bizerte. 

As  to  increasing  the  number  of  cruisers  the  budget  committee  make 
the  following  argument: 

We  need  cruisers.  We  will  here  limit  ourselves  to  placing  before  your  eyes  two 
tables,  which  show  the  number  and  class  of  these  ships  available  or  in  course  of 
construction  in  the  different  European  navies  on  the  1st  of  last  May.     (May,  1897.) 


England. 

Triple 
alliance. 

Russia. 

France. 

AVAILABLE. 

First-class  cruisers 

24 
61 
59 
51 

3 

26 
19 
38 

5 

7 

20 

9 

8 

12 

Dispatch  boats  (eclaireurs) 

13 

Aviso-torpedo  boats  and  torpedo  destroyers 

13 

Total 

195 

86 

41 

46 

IN   CONSTRUCTION. 

First-class  cruisers 

12 

G 
10 
14 

10 
3 
5 
1 

6 
1 

0 

1 

5 

7 

Dispatch  boats 

1 

Aviso-torpedo  boats  and  torpedo  destroyers 

3 

Total 

42 

19 

8 

16 

These  figures  need  no  comment,  and  are  sufficient  to  demonstrate  the  urgent  neces- 
sity of  laying  down  a  number  of  cruisers  and  hurrying  their  completion. 

It  will  be  noted  that,  notwithstanding  the  fact  that  France  has  some 
20  cruisers  of  over  3,000  tons  each  available,  with  12  others  under  con- 
struction, the  committee  strongly  urge  the  building  of  more  of  this 
class  and  ask  that  their  construction  be  hurried. 

It  must  not  be  understood  from  these  figures  that  France  is  making 
her  increase  entirely  in  cruisers  and  small  vessels.     From  The  Kaval 
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Annual  (Brassey)  we  see  that  France  had  under  construction  in  1897 
10  battleships  and  7  armored  cruisers.  There  were  in  addition  a  large 
number  of  smaller  vessels  under  construction.  Counting  all  classes, 
from  battleships  to  torpedo  boats,  France  had  under  construction  and 
projected  in  1897J  a  total  of  G3  vessels. 

GERMANY. 

The  extensive  program  for  the  increase  of  Germany's  naval  strength, 
is  one  of  the  most  important  steps  taken  by  any  of  the  European  coun- 
tries to  augment  sea  power.  So  far  back  as  1S73  a  program  was  laid 
down  for  building  up  the  naval  strength,  but  the  necessary  funds  were 
not  forthcoming  to  carry  it  into  successful  completion,  and  now  that 
the  other  European  countries  have  increased  their  navies,  the  govern- 
ment regards  the  program  as  then  laid  down  and  which  named  a 
strength  in  battleships  of  14,  as  inadequate  to  meet  the  requirements 
of  her  growing  importance. 

The  program  is  carefully  detailed  and  no  part  seems  to  have  been 
neglected  to  make  a  homogeneous  and  efficient  fleet. 

Exclusive  of  torpedo  boats,  training  ships,  special-service  vessels, 
and  gunboats,  the  strength  of  the  German  navy  is  to  be  as  follows: 

ACTIVE   FLEET. 

Battleships  of  the  first  class  17 

Armored  coast-defense  ships 8 

Large  cruisers , ,. 9 

Small  cruisers 26 

These  ships  are  to  be  the  main  fighting  force,  with  a  reserve  of  ships 
as  follows: 

Battleships  of  the  first  class 2 

Large  cruisers 3 

Small  cruisers « 4 

Or  a  total  of — 

Battleships 19 

Armored  coast-defeuse  ships 8 

Large  cruisers 12 

Small  cruisers 30 

There  are  now  available  according  to  the  program  the  following: 

Battleships 12 

Armored  coast-defense  ships 8 

Large  cruisers 10 

Small  cruisers 23 

Of  the  battleships,  3  are  building  and  2  under  extensive  repair ;  while 
of  the  10  large  cruisers  that  are  now  credited  to  the  navy  6  are  building. 

in  order  to  provide  the  ships  asked  for  by  the  program  it  will  then 

be  necessary  to  construct  the  following: 

Battleships 7 

Large  cruisers .' 2 

Small  cruisers 7 
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Besides  this,  the  Government  recognizes  the  necessity  of  being  in  a 
position  to  replace  old  type  ships  with  others  of  newer  design  in  order 
to  maintain  a  fleet  of  the  size  named  which  will  be  equal,  class  for  class, 
with  that  of  any  other  power.  The  period  of  efficiency  is  stated  to  be 
for  battleships  twenty-five  years  and  the  same  for  the  armored  coast- 
defense  ships.  For  the  cruisers,  twenty  years  for  the  large  and  fifteen 
years  for  the  small  ones.  After  these  periods  the  vessels  are  to  be 
replaced  with  others  of  the  newest  type. 

The  fleet,  as  contemplated  by  the  program,  is  regarded  by  the  German 
Government  as  adequate  for  the  duties  which  may  devolve  upon  it  and 
at  the  same  time  as  representing  the  smallest  number  admissible.  The 
fleet  is  designed  to  be  divided  into  two  squadrons  of  8  battleships  each 
and  with  1  as  flagship  for  the  commander-in-chief. 

The  mere  provision  of  the  ships  would  be  useless  unless  means  were 
forthcoming  to  insure  that  the  necessary  complements  of  officers  and 
men  should  be  furnished  to  enable  an  adequate  fleet  to  put  to  sea.  With 
this  object,  the  bill  will  commit  the  Reichstag  to  an  undertaking  that 
the  yearly  estimates  shall  be  adequate  to  put  in  a  state  of  readiness  the 
following  naval  force:  (1)  For  active  formations,  9  battleships,  2  large 
and  G  small  cruisers.  (2)  For  the  nucleus  of  reserve  formations,  4 
battleships,  4  ironclads  for  coast  defense,  2  large  and  5  small  cruisers. 
(3)  Sufficient  to  keep  in  commission  a  reserve  formation  for  two  months, 
if  required,  2  battleships  or  ironclads  for  coast  defense.  The  estimates 
for  keeping  torpedo  boats,  ships  on  foreign  service,  training  ships, 
special- service  vessels,  and  gunboats  in  commission  will  be  left  to  be 
decided  by  the  exigencies  of  each  year. 

With  regard  to  the  complement  of  men,  it  is  further  contemplated 
that  the  Reichstag  should  determine  in  advance  to  make  provision  for 
officers,  petty  officers,  and  bluejackets,  as  well  as  dock  and  torpedo-boat 
hands,  on  the  following  scales :  (1)  One  and  a  half  times  the  complements 
required  for  ships  on  foreign  service.  (2)  Full  complements  for  ships 
belonging  to  active  formations  of  the  home  fleet,  for  half  the  number  of 
the  torpedo-boats,  for  all  the  training  ships  and  special-service  vessels. 

(3)  Two-thirds  of  the  complement  of  engine  personnel,  and  half  of  the 
complement  of  the  other  personnels,  for  ships  of  the  reserve  formations 
of  the  home  fleet,  and  also  for  the  remaining  half  of  the  torpedo  boats. 

(4)  The  necessary  complements  for  land  service.  (5)  A  margin  of  5  per 
cent  additional  on  the  whole. 

The  increase  in  strength  of  the  personnel  is  shown  in  detail  by  the 
following  table,  which  also  gives  the  yearly  increase  in  the  grades.  The 
largest  increase  is  in  the  grades  of  the  executive  or  sea  officers  as  they 
are  termed  in  the  German  service. 

The  whole  increase  in  personnel  is  very  large,  amounting  in  the  seven 
years  to  50  per  cent  of  its  present  strength.  That  is,  from  18,138,  its 
present  strength,  to  26,<>37,  which  is  to  be  its  strength  in  1904. 
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Seven-year  naval  program. — Increase  of  personnel. 


I.   SEA  OFFICERS. 


Admiral 

Vice-admirals 

Bear-admirals 

Captains 

Commanders  (Korvettenkapitiine) 

Lieutenant-commanders  (Kapitanlieutenants) . 
Lieutenants 

Lieutenants,  junior  grade  (Unterlieutenants) 


Total 


II.   ENGINEERS. 


Staff  engineers 

Chief  engineers 

Eugineers 

Assistant  engineers . 


Total 


III.   SURGEONS. 

Surgeon-general 

Station  surgeons 

Chief  staff  surgeons  (Oberstabsarzte) . . . 

Staff  surgeons 

Assistant  surgeons 

Total 


IV.  PAYMASTERS. 

Paymasters  in  chief 

Paymasters  and  assistant  paymasters 

Total 

V.   SEAMEN'S  DIVISIONS. 

Deck  officers 

Petty  officers 

Men 


Total 


VI.   WHARF  DIVISIONS. 
(a)  Engine  personnel. 


Deck  officers. 
Petty  officers 
Men 


{b)  Other  personnel. 


Deck  officers. 
Petty  officers 
Men 


Total 


VII.   TORPEDO  DIVISIONS. 

(a)  Seamen  s  personnel 


Deck  officers . 
Petty  officers 
Men 


Total 


'  Xeed  in 
1904. 


1897. 


1 
5 

13 
CO 
131 
234 
382 
274 


1,100 


6 

27 
66 

81 


1 

3 

9 

46 

84 

172 

254 

191 


Increase. 


Annual 
rate. 


760 


3 

17 
39 

43 


2 
4 

14 

47 

62 

128 


2 

7 

9 

18 

12 


340 


3 

Id 
27 
38 


49 


180 


102 


78 


11 


1 

2 

1 
2 

33 

17 

16 

2 

67 

45 

22 

3 

79 

57 

22 

3 

182 

122 

60 

8 

15 

10 

5 

}     7 

121 

78 

43 

136 

88 

48 

7 

173 

2,107 

10,  705 


127 
1,346 

7,830 


46 
761 
2,875 


7 
108 
411 


12,985  |     9,303 


3,682 


526 


658 
2,172 
4,536 

97 
469 
927 


358 
1,139 
2.576 

69 
398 
803 


300 
1,033 
1,960 

28 

71 

124 


43 
148 

280 

4 
10 

18 


8,859  '     5,343 


3,516 


57 

292 

1,134 

1,483 


20 
259 
936 

1,  215 


37 

33 

198 

268 


503 


5 
5 

28 

38 
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Seven -year  naval  program. — Increase  of  personnel — C 

on  tin  ue<l . 

Need  in 
1904. 

1897. 

Increase. 

Annual 
rate. 

vn.  torpedo  divisions— continued. 
(b)  Engine  personnel. 

151 

461 

1,  100 

136 
322 
747 

15 
139 
353 

2 

20 
50 

Total 

1,712 

1,  205 

507 

72 

TOTALS. 

1,100 

180 

182 

136 

12,  985 

8,859 

3,195 

760 

102 

122 

88 

9,303 

5,343 

2,420 

340 

78 

60 

48 

3,682 

3,516 

775 

49 

11 

III.  Surgeons 

8 

IV.  Paymasters 

7 

526 

VI.  Wharf  division 

503 

VI  I.  Torpedo  division 

110 

Total 

26.  637 

18, 138 

8,499 

1,214 

Regarding  the  amounts  of  money  which  are  to  be  required  to  carry 
out  this  extensive  scheme,  the  following  statement  is  submitted  by  the 
Government,  the  first  amount  under  each  heading  representing  in  mil- 
lions of  marks  the  naval  estimates  for  the  current  financial  year,  the  suc- 
ceeding seven  amounts  representing  the  contemplated  estimates  for 
each  financial  year  from  1898  to  1905 : 


[1897-98.  1898-99. 

| 

1899- 
1900. 

1900-1. 

1901-2. 

1902-3. 

1903-4. 

1904-5. 

Constructions,  including  artillery  ! 

and  torpedo  armament 49. 1 

Other  nonrecurrent  expenditure. . .         9.  0 
Recurrent  expenditure 59.  4 

51.4 

7.7 
62.6 

55.5 

8.7 

67.4 

64.6 

8.7 
71.4 

64.3 

8.7 
75.4 

62.4 

8.7 
79.4 

58.5 

8.7 
83.4 

53.6 

8.7 

87.4 

Total  naval  estimates..                 117.5       121.7       131.6 

i                            'i 

144.7 

148.4 

150.5 

150.6  ;       149.7 

Total  amount  demanded  for  the  septennate,  997,200,000  marks,  or  ahout  $240,000,000. 

The  systematic  increase  of  Germany's  naval  strength  has  been  in 
progress  for  some  years.  But  little  over  two  years  ago  the  Government 
opened  the  Kaiser  Wilhelm  Canal,  a  work  of  great  strategic  and 
commercial  importance,  connecting  as  it  does  the  waters  of  the  Baltic 
and  North  sea.  The  canal  has  its  terminal  points  both  protected, 
one  at  the  fortified  harbor  of  Kiel,  the  other  at  the  river  Elbe  well 
inside  its  mouth.  The  national  ships  may  then  be  rapidly  concentrated 
on  either  coast  of  the  Empire  and  the  dock  yard  at  Kiel  made  available 
for  the  service  of  the  fleet  operating  on  either  coast  without  the  long 
sea  trip  around  the  Danish  peninsula.  From  a  commercial  standpoint 
this  canal  may  not  now  yield  a  revenue  to  the  Government,  but  that  is 
of  insignificant  importance  as  compared  with  the  great  advantage  it 
will  give  to  the  country  in  time  of  war. 

Following  in  the  same  line  we  note  the  lease  for  an  extended  term  of 
years  of  the  land  about  the  bay  of  Kiao  Chow,  by  which  Germany 
acquires  a  naval  base  of  supplies  and  station  to  refit  her  fleet  operating 
in  the  Pacific. 
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JAPAN. 

The  growth  of  Japan's  naval  strength  has  been  remarkable,  both  as 
to  the  number  and  strength  of  the  vessels  being  added  to  her  force. 

In  1896  she  brought  out  a  program  which  was  to  be  completed  in 
ten  years — that  is,  in  1906.  The  amount  to  be  expended  for  new  con- 
structions during  the  period  named  was  1913,975,473  yen,  or  about  $192,- 
396,546  (counting  the  yen =$0,997).  Of  this  sum,  $66,726,715  is  to  be 
used  for  supply  of  armament. 

That  part  termed  the  "  ordinary  expenditures"  for  1897-98  amounted 
to  £981,304,  which  is  an  increase  over  that  of  the  previous  year, 
£198,024  (about  $990,000).  This  sum  (£981,304)  being  required  for 
maintenance,  salaries,  etc.  The  amount  required  on  account  of  new 
constructions,  termed  the  "  extraordinary  expenditures,"  was  for  the 
year  1897-98  £6,699,412,  or  about  $33,500,000,  and  showed  an  increase 
of  £3,736,229  over  the  amount  required  for  the  same  purpose  during 
the  former  year.  This  increase  ($18,680,000)  is  more  than  the  entire 
appropriation  of  the  year  before. 

The  program  when  completed  (as  far  as  can  be  learned)  will  produce 
the  following  additions  to  the  Navy: 


Class  of  vessel. 


Battleships 

Armored  cruisers 

Second-class  protected  cruisers. 
Third-class  protected  cruisers  . . 

Torpedo  gunboats 

Torpedo  destroyers 

Torpedo  boats 

Torpedo  depot  ships 


Number.     Tonnage 
(each). 


4 
4 
3 
2 
3 
11 
89 
1 


■15,  000 
'  9,  500 
4,800 
3,200 
1,200 


6,750 


'About. 


For  the  purpose  of  drawing  some  conclusions  as  to  the  efforts  being 
made  by  Japan  to  put  herself  in  the  first  rank  of  naval  powers,  it  will 
be  necessary  to  look  back  but  a  very  few  years.  Prior  to  her  war  with 
China,  Japan  had  no  battleships,  but  only  the  following: 


Class  of  vessel. 

Number. 

Tonnage; 
(each).* 

Cruisers 

4 
4 
4 

4,000 
3,000 

Do 

Do 

2,000 

Do 

1,500 

'About. 


In  addition  some  small  gunboats,  etc.     Japan  had,  however,  deter- 
mined to  acquire  2  battleships,  and  orders  were  placed  in  England  for 
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the  Fuji  (14,000  tons)  and  the  Yoshima  (14,000  tons)  before  the  program 
was  authorized.  She  had,  besides,  2  small  cruisers  and  a  dispatch 
vessel  on  the  stocks. 

The  total  tonnage  of  the  Japanese  navy  before  the  scheme  for  expan- 
sion amounted  to  about  111,240  tons,  which  by  the  program  was  to  be 
more  than  doubled,  for  the  aggregate  tonnage  of  the  ships  to  be  added 
equaled  some  121,800  tons  and  in  addition  the  program  called  for  some 
11  torpedo  destroyers  and  89  torpedo  boats.  When  these  were  added, 
she  was  to  have  a  navy  of  65  ships,  11  torpedo  catchers,  and  115  torpedo 
boats. 

The  Japanese  fiscal  year  begins  April  1.  Following  the  program, 
the  amounts  estimated  for  1896-97  and  the  succeeding  years  are  as 
follows: 

Yen. 

1896-97 22,  000,  000 

1897-98 60,  000,  000 

1898-99 48,000,000 

1899-1900 33,  800,  000 

1900-1 20,  800,  000 

1901-2 15,800,000 

1902-3 5,150,000 

1903-4 2,  400,  000 

1904-5 530,  000 

1905-6 72;  000 

By  far  the  largest  expenditure  is  for  1897-98  (the  present  year).  This 
can  easily  be  understood  from  the  large  number  of  new  ships  building 
for  her  both  at  home  and  abroad.  These  make  an  extensive  list  and 
represent  the  very  highest  type  of  their  respective  classes.  The  list 
stands  as  follows : 


Class  of  vessel. 


Number. 


Battleships 


Armored  cruisers 


Protected  cruisers  

30-knot  torpedo-boat  destroyers. 


90-ton  torpedo  boats. 

Protected  cruisers  . . 
Torpedo  gunboats. . . 

Dispatch  boat 

Armored  cruiser 


Tonnage 
(each). 


14,  800 
10,  000 
9,000 
9,600 
9,600 
5,000 
4  300 


3,000 


9,600 


Where  building. 


England. 

Do. 

Do. 
Germany. 
France. 
United  States, 
England. 
Yarrow's. 
Thompson's. 
Schichaw  -works. 
Norman  d  works. 
Japan. 

Do. 

Do. 

Do.  a 


a  To  be  built. 
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The  changes  which  have  taken  place  in  the  personnel  of  the  Japa- 
nese navy  within  the  past  four  years  are  as  marked  as  those  put  in 
force  to  improve  the  fleet. 

In  1893  the  personnel  was  reorganized,  and  as  a  result  62  officers 
were  placed  on  the  retired  list.  Those  retired  under  the  reorganization 
scheme  were  as  follows : 

Rear-admirals 6 

Captains 14 

Commanders 15 

Lieutenants 27 

Total 62 

The  retirements  in  the  engineer  and  other  staff  corps  amounted  to  34, 
the  numbers  in  the  grades  of  line  officers  standing  as  follows  in  1893: 

Vice-admirals 7 

Rear  admirals 8 

Captains 39 

Commanders 43 

Lieutenants  259 

Sublieutenants 117 

Total,  exclusive  of  midshipmen 473 

These  figures  have  been  quadrupled  and  stood  last  year  as  follows : 

Admirals  of  the  fleet 3 

Admirals 10 

Vice-admirals 20 

Rear-admirals 30 

Captains 208 

Commanders 304 

Lieutenants 1,150 

List  of  sublieutenants  not  known. 

Total  exclusive  of  midshipmen  and  sublieutenants 1,  725 

These  figures  only  include  the  line  or  executive  branch.  The  other 
corps  have  been  likewise  increased.  Japan  has  not  been  content  with 
the  creation  of  a  large  modern  navy  by  the  ordinary  slow-growth  pro- 
cess, but  advances  by  leaps  and  bounds.  The  reorganization  of  the 
personnel  was  most  radical  and  efficient.  The  rapid  augmentation  of 
the  fleet  is  extraordinary. 

In  these  days  of  sentiment  for  arbitration  it  may  seem  strange  to  see 
in  every  quarter  of  the  globe  vast  sums  expended  to  maintain  naval 
supremacy  or  to  rival  the  strength  of  other  nations  on  the  sea,  but 
such  is  the  case.  There  never  has  been  a  period  in  which  strength  of 
sea  power  played  a  more  important  part  in  international  affairs  than  it 
does  to-day,  or  in  which  there  was  a  greater  effort  being  made  by  all 
foreign  nations  to  increase  naval  strength  and  to  keep  it  up  to  its  | 
greatest  efficiency. 

Turn  where  we  will  we  witness  the  same  strong  effort  that  is  being 
made  to  extend  trade  into  new  markets.     This  extension  can  only  be 
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successful  when  backed  by  a  naval  strength  sufficient  to  guarantee 
protection  to  the  life  and  property  engaged  in  it.  Whether  as  a  fore- 
runner of  trade  or  as  national  defense  the  navy  is  the  prime  factor  in 
the  development  and  importance  of  every  maritime  nation.  Thus  we 
see  England  building  some  108  ships,  spending  $107,000,000,  and 
increasing  her  personnel  by  6,300  officers  and  men  this  year.  Russia's 
program  of  naval  expansion  calls  for  an  expenditure  of  $318,000,000. 
France  is  adding  to  her  fleet  at  an  expense  of  $144,300,000.  Germany 
has  a  program  looking  to  the  expenditure  of  $240,000,000.  Japan's 
program  requires  the  expenditure  of  $192,390,000.  These  are  large 
figures,  but  it  must  be  remembered  that  large  returns  can  not  be 
expected  on  small  outlays. 


V. 

THE  NAVAL  MANOEUVRES  OF   1897. 


By  Lieut,  s.  W.  B.  Dieiil.  U.  s.  Navy 
Staff  Intelligence  Officer. 


GREAT  BRITAIN'S  NAVAL  REVIEW  AT  SPITHEAD,  1897. 

On  June  2(3, 1897,  the  sixtieth  year  of  Her  Majesty's  reign  was  cele- 
brated by  a  review  of  perhaps  the  most  remarkable  fleet  of  war  ships  of 
modern  times,  assembled  for  the  occasion  at  Spitliead. 

The  position  of  the  great  fleet  there  collected  is  indicated  on  the 
accompanying  chart,  a  reproduction  of  one  prepared  by  the  hydrog- 
rapher  of  the  navy,  and  clearly  shows  the  provisions  made  by  the 
Admiral,  Sir  Nowell  Salmon,  the  commander  in  chief,  and  Capt.  Haw- 
kins Smith,  the  master  of  the  fleet,  for  the  194  ships  that  participated 
in  the  review. 

There  were  seven  lines  of  vessels,  each  line  being  designated  by  a 
letter  and  each  berth  assigned  a  number. 

The  distance  between  ships  anchored  in  lines  A,  B,  O,  and  E  was  If 
cables;  in  D  line  the  distance  varied  between  1^  and  If  cables,  and  the 
torpedo  boats  in  G  line  were  half  a  cable  apart. 

E   LINE. 

The  outer  or  E  line  on  the  Isle  of  Wight  side  was  composed  of  selected 
representatives  of  the  British  Merchant  Marine,  11  in  number,  among 
them  some  of  Great  Britain's  subsidized  auxiliary  cruisers.  The  most 
interesting  feature  of  this  line  was  the  Teutonic >,  of  the  White  Star 
Liue,  which  appeared  fully  armed  and  equipped  as  an  auxiliary  cruiser, 
entirely  at  the  owner's  expense,  the  Admiralty  simply  issuing  the  guns 
from  store  and  temporarily  detailing  a  warrant  officer  and  20  bluejack- 
ets to  take  care  of  the  battery.  The  Teutonic  arrived  at  Liverpool  from 
New  York  on  a  regular  trip  in  the  forenoon  of  June  21 ;  at  evening  of 
the  next  day  her  battery  of  eight  1.7-inch  quick  fire  and  eight  Norden- 
feldt  guns  was  in  place,  and  she  was  reported  ready  for  active  service 
on  the  morning  of  June  23 — a  creditable  performance. 

Her  captain  and  other  officers  are  all  officers  in  the  Royal  Naval 
Reserve.  Her  crew  was  composed  entirely  of  Royal  Naval  Reserve 
H9G8— No.  17,  pt.  1 G  81 


82 

men,  with  the  addition  of  regulars  previously  mentioned.  There  were 
also  ou  board  20  cadets  from  the  mercantile  school-ship  Conway  and 
100  boys  from  the  industrial  training  ship  Indefatigable. 

A   LINE    (FOREIGN   MEN-OF-WAK). 

The  next  in  order  to  the  northward  was  the  A  line,  to  which  were 
assigned  the  14  foreign  men-of-war  that  attended,  provision  having  been 
made  for  20  representatives.  Buoys  were  laid  down  for  the  vessels, 
each  buoy  opposite  a  British  battleship  or  first-class  cruiser  in  line  B, 
the  berths  being  taken  up  in  succession  from  the  eastward  as  the  ships 
arrived.  The  captain  of  each  British  ship  was  instructed  to  maintain 
in  position  the  buoy  placed  abreast  her.  The  navigating  officer  of  each 
of  the  ships,  commencing  with  the  Magnificent,  was  sent  on  board  the 
arriving  foreign  ship  off  the  Warner,  and  with  the  commander  in  chiefs 
compliments  conducted  her  to  her  berth.  Each  British  ship  in  line  B 
was  further  instructed  to  exercise  special  friendliness  toward  her  for- 
eign neighbor,  and  a  lieutenant  in  each  ship  was  attached  to  the  staff 
of  the  flag  officer  in  the  corresponding  foreigu  ship.  The  Brooklyn 
being  the  fifth  in  order  of  arrival  was  assigned  a  berth  opposite  the 
Empress  of  India. 

Considered  in  alphabetical  order  the  composition  of  line  A  was  as 
follows : 

Austria-Hungary  was  represented  by  the  Wien,  recently  built  as  a 
coast-defense  vessel,  but  resembling  the  Admiral  (British)  class  of  bat- 
tleships.   She  flew  the  flag  ot  Vice- Admiral  Hermann  Baron  von  Spann. 

Denmark  sent  the  Helgoland,  flying  the  flag  of.  Bear- Admiral  H.  H. 
Koch.     She  is  classed  as  a  turret  ship. 

France  was  represented  by  the  Amiral  Pothuau,  a  newly  completed 
armored  cruiser,  flying  the  flag  of  Bear- Admiral  the  Marquis  de  Court- 
hille. 

Germany  had  the  Konig  Wilhelm,  rated  as  a  first-class  cruiser,  flying 
the  flag  of  Admiral  H.  B.  H.  Prince  Henry  of  Prussia.  She  is  an  iron- 
clad, built  in  1868,  but  since  re-armed  and  fitted  with  new  engines. 

Italy  sent  the  battleship  Lepanto,  built  in  1883,  flying  the  flag  of  Vice- 
Admiral  Morin. 

The  battleship  Fuji,  representing  Japan,  was  recently  built  by  the 
Thames  Iron  Works  Company,  and  commanded  by  Capt.  Isao  Muira. 

The  Netherlands  was  represented  by  a  small  coast-defense  turret  ship, 
the  Evertsen,  flying  the  flag  of  Bear- Admiral  F.  K.  Engelbrecht. 

Norway  sent  her  last  completed  gun  vessel,  the  Frithjof  with  Bear- 
Admiral  von  Krogh  on  board. 

Portugal's  representative  was  the  Vasco  da  Gama,  built  in  1876,  and 
rated  as  a  central  battery  ship,  commanded  by  Captain  Barreto  de 
Yascomellos. 

Bussia  sent  her  new  armored  cruiser  Rossia,  flying  the  flag  of  Bear- 
Admiral  Skrydlow, 
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Siain  was  represented  by  the  royal  yacht  Mdha  ChaJcrJcri,  built  in  1892, 
and  rated  as  a  cruiser,  commanded  by  Capt.  E.  S.  D.  Gumming,  R.  1ST. 

Spain  was  represented  by  the  armored  cruiser  Vizeaya,  flying  the 
j  flag  of  Rear-Adiniral  Don  Segismundo  Bermejo  y  Merelo. 

Sweden  sent  the  coast-defense  ship  Gota,  flying-  the  flag  of  Rear- 
i  Admiral  Klintberg. 

The  United  States  was  represented  by  the  armored  cruiser  Brooklyn, 
flying  the  flag  of  Rear- Admiral  J.  N.  Miller. 

THE   IJ1UTISH   FLEET. 

The  first  or  B  line  of  the  British  ships  was  composed  of  29  vessels, 
all  but  5  (the  Renown,  Royal  Arthur,  Theseus,  Flora,  and  Brilliant)  of 
which  belonged  to  the  Channel  Fleet,  the  most  homogeneous  fleet  ever 
assembled.  The  11  first-class  battleships  of  this  line  were  practically 
of  a  class,  comprising  G  of  the  Majestic  and  4  of  the  Royal  Sovereign 
class,  and  the  Renown,  the  only  representative  of  her  class  in  the  fleet. 
These  11  vessels  are  nearly  of  the  same  dimensions,  speed,  and  manoeu- 
vring power,  can  maintain  a  speed  of  10  knots,  average  14,100  tons 
displacement,  and  carry  41  heavy  guns  of  the  latest  wire- wound  type, 
122  6-inch.  R.  F.,  and  405  R.  F.  guns  of  smaller  caliber. 

To  the  westward  of  the  Renown  were  the  5  first-class  cruisers  Power- 
ful, Blahe,  Blenheim,  Royal  Arthur,  and  Theseus,  then  13  second-class 
cruisers,  of  which  10  were  of  the  Apollo  and  3  of  the  Flora  class,  the 
latter  an  improved  Apollo. 

G  LINE. 

The  O  line  of  30  vessels,  all  except  6- of  which  belong  to  the  Reserve 
Fleet,  included  the  port  and  coast  guard  ships,  with  their  tenders. 
Ten  vessels  of  this  line  are  rated  as  battleships — 4,  the  Sans  Pareil, 
Benbow,  Collingwood,  and  Howe,  as  first  class,  and  6,  the  Alexandra, 
Colossus,  Devastation,  Edinburgh,  Inflexible,  and  Thunderer,  as  second 
class.  Of  these,  the  Alexandra  and  Inflexible  still  carry  their  muzzle- 
loading  guns,  the  Sans  Pareil  and  Benbow  their  16.25-incli  B.  L.  guns; 
the  Edinburgh  and  Colossus  retain  their  original  12-inch  breech  loaders, 
while  the  Thunderer  and  Devastation  have  new  10-inch  29-ton  wire- 
i  wound  guns  (B.  L.)  in  their  turrets. 

The  Inflexible,  Colossus,  aud  Fdinburg  have  a  10  to  12  knot  speed; 
the  Devastation  and  Thunderer  about  13  knots. 

To  the  westward  of  the  battleships  in  this  line  were  7  first-class 
cruisers,  including  the  Warspite,  with  an  11  to  12  knot  speed,  the  huge 
Terrible,  3  of  the  Australia  and  2  of  the  Edgar  class.  Next  in  line  were 
13  second  class  cruisers,  comprisiug  the  old  type  Leander  and  Phaeton, 
3  Apollos,  1  Flora  class,  and  7  of  the  Diana  class,  the  latest  and  largest 
of  the  second-class  cruisers  yet  built,  equalling  the  Australia  class  in 
tonnage  and  exceeding  them  in  horsepower,  each  with  a  battery  of  five 
G-inch  R.  F.,  six  4.7-imch  R.  F.,  and  nine  12-pounder  R.  F.  (including 
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one  for  boats),  one  3-pounder,  and  four  machine  guns.    The  general 
opinion  of  this  class  is  a  very  favorable  one. 

D   LINE. 

Heading  this  line  on  the  east  end  was  the  Mersey,  a  second-class 
cruiser  of  an  old  type,  next  the  Pelorus,  third  class,  the  pioneer  of  a 
type  that  it  is  understood  will  be,  perhaps,  more  numerous  than  any 
other  now  in  process  of  development,  and  the  subject  of  much  com-  j 
nient;  1  other  third-class  cruisers  of  older  types,  then  2  sister  gun 
vessels  of  an  old  type,  18  torpedo  gunboats -of  a  type  no  longer  built, 

3  second-class  gunboats  of  an  old  type,  the  line  being  completed  by 
the  training  squadron   of  6   corvettes,  2   rated   as   second-class  and 

4  as  third-class  cruisers,  followed  by  the  3  iron-clad  cruisers  of  the 
first  class,  Northampton,  Agincourt,  and  Minotaur. 

¥   LINE. 

The  eastern  ship  of  this  line  was  the  torpedo  gunboat  Halcyon,  the 
largest  of  her  class,  followed  by  12  torpedo-boat  destroyers,  then  7 
special- service  vessels  with  a  further  list  of  18  destroyers,  after  which 
came  the  Spider,  earliest  and  smallest  of  the  torpedo  gunboats,  the 
western  end  being  completed  by  7  brigs  of  the  boys'  training  establish- 
ment. Seven  of  the  torpedo-boat  destroyers  in  this  line  were  of  the 
30  knot  type,  the  others  of  a  speed  of  27  knots. 

To  provide  for  maintaining  these  speeds  in  service,  6  destroyers  are 
retained  in  permanent  commission,  each  at  Portsmouth,  Devonport  : 
and  Sheerness,  for  the  purpose  of  training  the  engine  and  fire-room 
forces  in  handling  the  delicate  machinery  and  water-tube  boilers  of  '. 
the  class. 

G   LINE. 

The  inshore  line  was  composed  of  20  torpedo  boats  of  a  small  and  old 
type,  varying  in  speed  from  19  to  23  knots.  Inside  of  these  were  the 
small  aod  miscellaneous  Government  craft,  and  the  transport  ^Tyc  with 
the  cadets  from  the  Britannia. 

Yachts  and  other  vessels  were  assigned  berths  in  Stokes  Bay  and 
large  merchant  vessels  had  their  anchorage  arranged  beyond  the  line  j 
of  special  merchant  vessels. 

To  summarize,  the  British  Fleet  here  assembled  comprised: 

Eleven  homogeneous  battleships  of  the  latest  type. 

Ten  serviceable  coast-defense  battleships  of  an  older  type. 

Three  old  type  ironclads,  training  ships. 

Four  armored  cruisers  (  Warspite  and  three  Australia*). 

Two  Powerful*. 

Four  Edgars. 

Seven  Dianas. 

Four  Floras. 
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Thirteen  Apollos. 

Three  older  type  second  class  cruisers  {Mersey,  Leander,  and  Phaeton). 

Two  old  type  second-class  cruisers  (Active  and  Volage,  training  ships). 

Five  third-class  cruisers  of  modern  type. 

Four  third-class  cruisers  of  old  type,  training  ships. 

Twenty  torpedo  gunboats. 

Thirty  torpedo-boat  destroyers. 

Twenty-two  miscellaneous  gun  vessels,  special-service  vessels,  etc. 

The  21  battleships  aggregate,  approximately,  258,000  tons  displace- 
ment and  209,000  I.  H.  P.,  averaging  12,300  tons  displacement  and  9,900 
I.  H.  P. 

The  44  modern  and  efficient  cruisers  aggregate  227,000  tons  and  44,600 
I.  H.  P.,  averaging  5,170  tons  and  10,140  I.  H.  P.  and  carrying  25 
9.2-inch  B.  L.  B.,  227  6-inch  B.  F.,  18  6  inch  B.  L.,  158  4.7-inch  B.  F.,  8 
25-pounders,  besides  the  large  number  of  B.  F.  guns  of  smaller  calibers. 
One  authority  gives  a  general  summary  of  the  British  Fleet  at  Spit- 
head  as  aggregating  a  displacement  of  nearly  550,000  tons,  919,000 
H.  P.,  mounting  2,628  guns,  of  which  68  only  were  muzzle-loaders,  and 
representing  in  cost  price  (exclusive  of  torpedo  boats)  £34,779,473,  and 
manned  by  a  force  of  38,600  men. 

ADMINISTRATION   OF   THE   FLEET. 

The  most  noticeable  features  of  the  review  from  a  naval  standpoint 
were  the  promptness  of  carrying  out  the  details  and  the  ease  with 
which  the  administrative  machinery  of  the  assembled  fleet  worked 
after  it  was  put  in  motion. 

Admiral  Sir  Nowell  Salmon  in  chief  command  had  the  assistance  of 
two  vice-admirals,  three  rear  admirals,  and  one  commodore,  with  their 
respective  staffs,  composed  for  the  occasion  of  a  captain  and  three  staff 
commanders,  as  master  of  the  fleet  and  assistants,  a  flag  lieutenant 
and  four  paymasters  as  secretary  and  assistants 

For  administrative  purposes  the  fleet  was  divided  as  follows : 

Admiral  Sir  Nowell  Salmon,  commander  in  chief  (flagship  Renotvn). 

CHANNEL   FLEET. 

Vice-Admiral  H.  F.  Stephenson,  in  command  (flagship  Majestic). 
Bear- Admiral  John  Fellows,  second  in  command  (flagship  Magnifi- 
cent).    • 

RESERVE   FLEET. 

Vice- Admiral  Compton  E.  Domville,  in  command  (flagship  Alexan- 
dra). 

Bear- Admiral  H.  L.  Pearson,  second  in  command  (flagship  Sans 
Pareil). 

SPECIAL    SERVICE   AND   TORPEDO    SQUADRONS. 

Bear- Admiral  E.Bice,  admiral  superintendent  Portsmouth  dockyard, 
in  command  (flagship  Edgar). 
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TRAINING   SQUADRON. 

Commodore  George  L.  Atkinson,  in  command  (flagship  Active). 

The  exactness  with  which  the  vessels  as  they  arrived  were  moored  in 
their  allotted  berths  with  but  one  buoy  marking  the  head  of  the  line 
was  the  subject  of  much  favorable  comment.  So  far  as  known,  no 
accidents  occurred  and  no  mistakes  were  made,  the  vessels  when  they 
swung  one  way,  as  they  did  during  the  day  of  the  review,  being 
absolutely  in  line  and  properly  spaced. 

NOTICE  TO  MARINERS. 

As  a  precaution  against  accidents,  the  naval  commander  in  chief  at 
Portsmouth,  on  behalf  of  the  Admiralty,  issued  the  following  instruc- 
tions in  the  shape  of  a  notice  to  mariners  on  the  south  coast,  to  be 
observed  by  all  vessels  at  Spithead  and  its  vicinity  on  the  occasion  of 
the  review : 

1.  In  order  to  reduce  as  far  as  possible  the  chances  of  collision,  directors  of  steam-  I 
ship  companies,  owners  of  steam  vessels,  yachts,  etc.,  are  earnestly  requested  to  give  j 
directions  to  masters  of  their  ships  to  follow  closely  instructions  herein  laid  down,  i 
and  to  pay  implicit  attention  to  the  requests  of  the  officers  of  the  patrol  service  and 
boats,  who  will  be  specially  charged  with  the  duty  of  keeping  clear  the  review  ' 
grounds. 

In  the  crowded  condition  of  Spithead,  navigation  must  be  conducted  with  the 
greatest  caution,  and  sailing  vessels  and  small  craft  must  remember  that  large  steam- 
ers will  not  always  be  able  to  give  way  to  them. 

2.  All  steam  vessels  present  are  requested  to  burn  the  best  Welsh  coal,  so  that 
smoke  may  not  obstruct  the  view  of  the  fleet  nor  cause  danger  of  collision.  Vessels 
neglecting  to  follow  this  rule  will  be  removed  to  a  distance. 

3.  During  the  24th,  25th,  27th,  and  28th  of  June,  and  on  the  26th  of  June  previous  . 
to  the  hour  set  for  the  review,  private  steam  vessels,  steam  yachts,  and  sailing  ves-  j 
sels  are  to  be  permitted  to  pass  between  the1  columns  under  the  following  regulations:  j 

(a)  The  course  of  vessels  through  the  different  columns  of  ships  of  war  is  to  be  as 
follows: 

Between  lines  D  and  F,  by  small  vessels  only  proceeding  westward. 

Between  lines  D  and  C,  by  all  vessels  proceeding  eastward. 

Between  lines  C  and  B,  by  all  vessels  proceeding  westward. 

Between  lines  B  and  A,  by  vessels  proceeding  westward,  which  must  pass  south! 
of  Ryde  Middle. 

South  of  line  A  will  be  left  for  general  traffic,  which  must  follow  the  Rule  of  the 
Road,  i.  e.,  keeping  to  their  own  starboard  side  of  the  channel. 

(&)  The  speed  of  steam  vessels  when  within  the  columns  is  to  be  limited  to  5  knots. 

(<•)  While  between  the  columns  vessels  are  not  to  pass  one  another,  and  no  Aressel 
is  to  stop  unless  it  is  to  avoid  collision. 

(d)  Should  the  strength  of  the  wind  or  other  circumstances  render  it  undesirable  j 
that  long  ships  should  pass  through  the  columns,  the  ships  of  war  at  the  eastern  and  J 
western  end  will  hoist  a  blue  ensign  at  ono  of  the  mastheads,  which  will  indicate 
that  no  ship  of  over  400  feet  in  length  is  to  pass  through  the  columns,  and  any  such 
ship  must  then  pass  south  of  Ryde  Middle. 

Should  the  ship  be  dressed,  the  blue  ensign  will  take  the  place  of  one  of  the  white  J 
ensigns  ordinarily  displayed. 

1.   While  the  Meet  is  at  Spithead  all  vessels  within  the  limits  of  the  port  when  J 
altering  course  or  stopping  arc;  to  make  use  of  the  sound  signals  mentioned  in  clause 
19  of  the  Regulations  for  the  Prevention  of  Collisions,  viz:  When  altering  course  to'! 
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starboard,  one  short  blast;  when  altering  course  to  port,  two  short  blasts;  when 
engines  are  going  astern,  three  short  blasts. 

5.  After  1  p.  in.  on  June  26  (on  a  signal  gun  being  fired  from  H.  M.  S.  Renown)  no 
private  steam  vessel  is  to  enter  the  review  grounds,  and  all  vessels  and  boats  are  to 
be  clear  of  the  lines  by  2  p.  m. 

6.  The  review  ground  is  to  be  considered  to  be  the  space  included  by  a  line  drawn 
at  one  cable  distance  outside  the  outermost  ships  of  war  at  anchor. 

7.  The  approaches  to  the  review  grounds  from  Cowes,  north  and  south  of  the  Ryde 
Middle  and  from  the  southeastward,  and  also  Portsmouth  harbor  channel,  are  also 
to  be  kept  clear  of  vessels  and  boats,  and  no  vessel  under  any  circumstances  is  to 
anchor  in  these  approaches. 

8.  The  anchorage  reserved  for  large  merchant  steamers  (except  those  to  which 
numbered  berths  are  assigned)  will  be  to  the  southward  of  the  Sturbridge  Shoals, 
extending  east  and  west  within  the  limits  shown  by  lines  on  the  published  plan. 

9.  Small  vessels  must  anchor  upon  or  close  to  the  mother  bank,  Ryde  Middle,  Hore, 
and  Dean  sands,  or  in  Stokes  Bay. 

10.  During  the  time  the  Prince  of  Wales  is  reviewing  the  fleet,  no  steam  vessel, 
sailing  vessel,  or  boat  will  be  permitted  to  cross  the  line  of  the  ships  of  war,  nor 
pass  between  the  columns,  nor  follow  the  procession  of  the  royal  yacht. 

11.  On  His  Royal  Highness  leaving  the  fleet  for  Portsmouth,  steam  vessels  will  be 
permitted  to  pass  through  the  columns  in  the  same  direction  as  before,  but  must 
return  to  the  prescribed  anchorage  by  8.30  p.  m.,  in  time  to  witness  the  illumination, 
and  in  order  to  avoid  the  danger  from  the  salutes  of  the  fleet. 

12.  While  the  fleet  is  at  Spithead,  torpedo  boats  and  destroyers  occupying  berths 
immediately  east  and  west  of  the  night  leading  line  through  the  Swashway  will, 
from  sunset  to  sunrise,  exhibit  two  fixed  white  lights  vertically,  to  indicate  the 
passage. 

13.  Great  caution  must  be  observed  by  the  smaller  steam  vessels  and  sailing  craft 
entering  the  main  channel  to  Portsmouth  Harbor  from  the  Swashway. 

14.  All  vessels  over  150  feet  in  length,  anchored  at  Spithead,  are  to  exhibit  a  white 
light  from  the  stern  at  a  height  of  not  less  than  15  feet  lower  than  the  ordinary 
anchor  light  forward. 

15.  Masters  of  vessels  under  way  after  sunset  are  reminded  of  the  necessity  of 
having  in  readiness  a  lantern  to  wave  at  the  stern  to  an  overtaking  ship. 

16.  No  vessel  over  250  feet  in  length  is  to  attempt  to  pass  through  the  columns 
after  dusk. 

17.  The  number  of  vessels  anchored  at  Spithead  south  of  the  line  of  the  ships  of 
war  on  the  night  of  June  26  will  make  it  very  dangerous  for  mail  steamers  to 
attempt  to  pass  to  and  from  Southampton  by  the  eastern  route,  and  the  Needles 
Channel  should  be  used  in  consequence. 

W.  J.  L.  Wharton, 

Rydrographer. 

The  official  program  of  the  review  was  as  follows : 

His  Royal  Highness  the  Prince  of  Wales  will  leave  Portsmouth  harbor  in  the  royal 
yacht  Victoria  and  Albert  at  2  p.  m.  on  the  26th  instant,  and  will  inspect  the  fleet  at 
Spithead,  proceeding  in  the  first  instance  between  lines  A  and  B,  traversing  line  D 
between  berths  22  and  24;  thence  between  lines  B  and  C  to  the  western  ends  of  the 
columns;  then  between  lines  C  and  D  to  the  eastern  ends  of  the  columns,  returning 
between  A  and  B  to  an  anchorage  abreast  of  the  Renown. 

The  royal  procession  will  consist  of  trinity  yacht  Irene,  Victoria  and  Albert  (with 
the  Prince  of  Wrales  and  suite  aboard),  Carthage  and  Elfin  (with  distinguished 
foreign  visitors),  Admiratly  yacht  Enchantress,  Wildfire  (with  colonial  premiers  and 
Mr.  Chamberlain  on  board),  Eldorado  (with  ambassadors),  Danube  (with  members 
of  House  of  Lords),  Campania  (with  members  of  the  House  of  Commons),  Fire  Queen 
(commander  in  chief,  Portsmouth). 


88 

On  His  Royal  Highness  proceeding  out  of  harbor  a  signal  will  be  made  from  the 
Victoria  and  Albert  to  man  ship  and  lire  a  royal  salute. 

Her  Majesty's  ships  in  the  first  and  second  subdivision  of  lines  B,  C,  and  D  are  to 
fire,  on  the  signal  being  hauled  down,  commencing  with  the  Renown's  second  gun. 

A  signal  will  be  made  from  the  Renown  when  the  third  and  fourth  subdivisions 
arc  to  lire,  commencing  with  the  Powerful'a  second  gun. 

The  fifth  subdivisions  are  to  iire,  on  the  royal  yacht  passing  No.  22  berth,  line  B 
commencing  with  the  Active's  second  gun. 

As  the  royal  yacht  passes  each  ship  and  after  the  salute,  the  officers  and  men  are, 
hat  in  hand,  to  give  three  cheers  by  word  of  command,  and  a  good  lookout  is  to  be 
kept  upon  the  Renown,  as  the  royal  yacht  anchors  near  her,  for  a  signal  for  a  general 
cheer  throughout  the  fleet,  to  commence  immediately  the  signal  is  hauled  down.  In 
masted  ships  the  men  are  not  to  be  sent  aloft  until  the  royal  yacht  approaches,  the 
commodore  of  the  training  squadron  giving  the  order  in  good  time.  The  men  on  the 
yards  are  to  be  specially  warned  not  to  take  their  hats  off  when  cheering. 

God  Save  the  Queen  is  to  be  played  as  the  royal  yacht  passes. 

On  the  royal  yacht  anchoring,  all  flag  officers,  with  not  more  than  three  staff  offi- 
cers, will  be  summoned  on  board;  at  the  termination  of  the  reception  His  Royal  High- 
ness will  return  into  harbor. 

At  9.30  p.  m.  the  Prince  of  Wales  will  again  proceed  to  Spithead  in  the  royal  yacht 
Alberta  to  witness  the  illumination  of  the  fleet,  which  will  last  from  9.15  p.  m.  till 
midnight.  His  Royal  Highness  will  make  the  tour  of  the  fleet  and  then  return  into 
harbor.  When  the  royal  yacht  leaves  the  lines,  a  royal  salute  is  to  be  fired  by  the 
whole  fleet,  commencing  with  the  Magnificent' 8  second  gun. 

THE  REVIEW. 

At  1  o'clock  the  lines  were  cleared  for  the  passage  of  the  procession, 
which  was  clone  with  praiseworthy  promptitude — the  few  small  steamers 
that  attempted  to  pass  between  the  lines  being  quickly  taken  care  of 
by  the  picket  boats  detailed  for  the  purpose.  At  2  o'clock  a  salute 
announced  that  the  yacht  was  under  way  and  as  she  reached  the  ships 
at  the  eastern  end  of  the  line  the  royal  salute  was  commenced,  and  was 
taken  up  by  the  first  division  and  repeated  by  the  others,  each  vessel 
cheering  as  the  yacht  passed. 

A  little  rearrangement  of  the  procession  was  necessary,  owing  to  the 
tardiness  of  tlie  Eldorado  in  coming  on  the  scene,  and  the  Danube  and 
tbe  Campania  preceded  her. 

Otherwise  the  official  program  was  carried  out  exactly  and  the  route 
covered  as  originally  intended.  The  illumination  at  night,  which  was 
a  sight  that  has  perhaps  never  been  equaled,  ended  the  review. 

As  a  large  proportion  of  the  ships  present  were  not  in  existence  ten 
years  ago,  tbe  review  of  1897  presented  a  valuable  object  lesson  in  the 
progress  recently  made  in  construction,  armor,  guns,  boilers,  machinery, 
and  generally  in  the  application  of  scientific  knowledge  to  naval  pur- 
poses. 

The  following  tables  contain  the  names  of  the  vessels  present,  together 
with  general  descriptive  data  concerning  them.  The  number  of  the 
berths  in  each  line  begins  with  the  eastern  ship  as  indicated  in  the 
accompanying  chart: 
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FRANCE. 

The  exercises  took  place  in  the  English  Channel  off  the  Atlantic 
coast  of  France  and  in  the  Mediterranean,  beginning  July  5  and  con- 
tinuing until  the  30th.  The  squadron  of  the  North,  operating  m  the 
channel  and  the  Atlantic,  was  reenforced  by  the  mobile  defenses  of 
Cherbourg,  Brest,  L'Orient,  and  Eochefort  and  three  mobilized  torpedo 
boats.  The  cruisers  Sfax  and  Tage  were  also  enlisted  to  assist  while 
on  their  way  from  Toulon  to  Brest  for  alterations  and  repairs,  having 
received  special  instructions  to  cruise  in  company  and  regulate  their 
speed  and  manoeuvres  as  prescribed  therein. 

Eeserves  were  ordered  to  assemble  on  July  5,  and  were  assigned  to 
the  various  ships  and  torpedo  boats,  and  the  forces  of  the  semaphore 
stations  of  the  second,  third,  and  fourth  arrondissements  were  increased 
to  double  size. 

In  the  Mediterranean  exercises  were  engaged  the  Active  and  Reserve 
squadrons,  the  torpedo  boats  of  the  mobile  defenses  of  Corsica  and 
Toulon,  and  four  torpilleurs-de-haute-mer  mobilized  at  Toulon.  The 
semaphore  forces  in  Corsica  and  the  fifth  arrondissement  were  also 
doubled. 

In  accordance  with  former  methods  the  manoeuvres  were  divided 
into  several  periods,  three  for  the  Northern  and  two  for  the  Mediter- 
ranean.    The  general  character  of  the  exercises  in  the  North  were : 

First  period. — July  7  to  10,  inclusive.  Assembly  of  divisions  at 
anchorages  assigned,  target  practice,  evolutions,  tactical  manoeuvres, 
and  torpedo  attack  and  defense. 

July  11  to  15  were  spent  in  national  festivities  and  receiving  stores. 

Second  period. — Exercises  of  a  strategic  character:  Divisions  search- 
ing for  each  other  with  the  use  of  scouts,  target  practice  at  sea  and  on 
shore,  landing  parties,  etc. 

July  18  to  24,  manoeuvres  between  the  squadron  of  the  North  and  a 
hostile  division  represented  by  the  Sfax  and  Tage  meditating  an  attack 
on  the  coast. 

Third  period. — July  25  to  30.  Tactical  evolutions  and  attacks,  with 
and  without  torpedo  boats,  oft'  Quiberon. 

The  exercises  in  the  Mediterranean  consisted  of: 

First  period. — July  5  to  25.  Squadrons  engaged  independently  of 
each  other  in  target  j)ractice,  torpedo  attacks,  landings,  tactical  evolu- 
tions, coaling  at  sea,  etc. 

Second  period. — July  25  to  30.  Active  Squadron  defending  attacks 
against  the  coast  by  a  hostile  fleet  (Reserve  Squadron),  followed  by  a 
concentration  of  forces  for  various  evolutions,  getting  under  way  by 
day  and  night,  anchoring  together,  mooring,  etc. 


97 

NORTHERN  MANOEUVRES. 

The  vessels  taking  part  are  represented  in  the  following  tables ; 

FIRST  DIVISION. 
(Commanded  by  Vice- Admiral  Parrayon.) 


Ships. 


Hoehe  (flagship) 

Valmy 

Trehouart 

Jemmapes 

Dupuy  de  Lome. 

Potbuau 

Surcouf 

Epervier 


Lance. . 
Ariel  .. 

No.  184., 
No.188-. 
No.  131.. 
No.  133., 
No.  60... 
No.  77... 


Class. 


Battleship 

Coast-deiense  battlesbip. 

do 

do 

Armored  cruiser 

do 

Tbird-class  cruiser 

Torpedo  cruiser 


Torpedo  gunboat 

Seagoing  torpedo  boat 

Torpedo  boat,  first-class  -  -  - 

do 

Torpedo  boat,  second-class. 

do 

do 

do 


Displace 
ment. 


Tons. 

10,  650 
6,590 
6,610 
6,590 
6,  300 
5,319 
2,044 
1,  240 

395 
120 
80 
80 
53 
53 
45 
56 


Gruns 
(main 

battery). 


12 
6 

10 
6 
8 

12 
4 
5 
Tubes. 
2 
2 
2 
2 
2 
2 
2 
2 


Speed 
(maxi- 
mum). 


Knots. 
16.2 
16.7 
15.76 
16.7 
20 

19.2 
20.5 
17.6 

18 

23.5 

24 

24 

21 

21 

19 

20 


Comple- 
ment. 


631 
297 
337 

334 
521 
461 
210 
134 

63 
34 
22 
22 
16 
16 
16 
16 


SECOND  DIVISION. 
(Commanded  by  Rear- Admiral  Marquis  de  Courthille.) 


Bouvines  (flagship). 

Bruix 

Friant 

Cassini 


Salve 

Aqnilon 

Bouet-Willaumez . 

No.164.. 

No.167 

No.  169 


Coast  defense  battleship 

Armored  cruiser,  first  class . 

Second-class  cruiser 

Torpedo  gunboat 


Seagoing  torpedo  boat . . 
Torpedo  boat,  first-class 

do 

do 

do 


6,610 

10 

16. 05 

4,750 

8 

18.3 

3,722 

10 

18.19 

958 

1 
Tubes. 

21.2 

395 

2 

18 

120 

2 

25 

67 

2 

20 

79 

2 

21 

79 

2 

21 

79 

2 

21 

334 
370 
358 
128 

63 
34 
21 
22 
22 
22 


Several  second-class  torpedo  boats  were  also  attached  to  this  division. 


FIRST    PERIOD. 

First  division. — On  July  7  the  first  division  at  Brest  had  finished 
receiving  their  equipments  and.  stores  and  prepared  for  a  series  of 
exercises.  On  the  8th  the  coast- defense  torpedo  boats,  formed  into 
groups,  conducted  attacks  on  the  battleships  Hoche,  Valmy,  and  Tre- 
houart, which  were  anchored  in  line.  Torpedoes  fitted  with  wooden 
collapsible  heads  were  employed.  Eight  torpedoes  were  discharged 
and  several  successful  hits  were  reported.  The  squadron  shifted 
11968— No.  17,  pt.  1 7 
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anchorage  to  the  entrance  to  Auberlach  Bay  in  the  evening.  The  tor- 1 
pedo  boats  were  exercised  in  tactical  evolutions  during  the  9th,  the  |j 
fleet  getting  under  way  in  the  evening  and  anchoring  in  Eoscanvel  Bay,  I 
where  from  10  p.  m.  to  midnight  they  were  again  attacked  by  the  tor- 1 
pedo  boats.  A  bright  moon  and  the  search  lights  contrived  to  discover  I 
some  of  the  boats;  but,  according  to  reports,  others  were  successful  in! 
discharging  their  torpedoes  with  effect. 

The  evening  of  the  10th  was  spent  in  torpedo  attack  on  the  ships  at 
sea,  the  latter  cruising  without  lights,  and  representing  both  hostile 
and  friendly  forces.  In  attacking,  the  torpedo  boats  were  expected  to 
distinguish  between  enemy  and  friend  through  the  medium  of  private 
signals. 

On  the  11th  the  squadron  returned  to  Brest  and  remained  for  the 
national  fete  and  to  fill  up  with  stores. 

Second  division. — This  division  assembled  at  Cherbourg,  and  in  that 
vicinity  conducted  exercises  of  a  similar  character  to  those  of  the  first 
division,  including  target  practice,  torpedo  attacks  by  day  and  night,  1 
and  various  tactical  manoeuvres,  the  first  period  concluding  with  a 
defense  of  the  passes  to  the  harbor  on  the  part  of  the  torpedo  boats 
who  were  apprised  by  semaphore  of  the  approach  of  the  ships  repre- 
senting a  hostile  division.  It  was  stated  that  the  Brest  flotilla  was 
more  satisfactorily  handled  than  that  at  Cherbourg,  the  latter  being 
credited  with  a  collision  between  the  Bouet-  Willaumez  and  No.  164 
during  a  night  attack  on  St.  Vaast  la  Hogue,  in  which  No.  164  sustained 
considerable  damage. 

SECOND   PERIOD. 

On  July  15  and  16  the  two  divisions  operated  against  each  other 
according  to  the  following  theme:  The  Bouvines,  representing  a  hostile 
fleet  of  battleships,  supported  by  the  other  vessels  as  scouts,  was  to 
make  an  attack  either  upon  Brest  or  Penfret,  one  of  the  Glenans  Islands, 
which  the  first  division,  representing  the  defense,  was  to  prevent. 
Leaving  Cherbourg  on  the  morning  of  the  15th,  operations  were  not  to 
commence  until  the  second  division  reached  the  Meridian  of  St.  Mathieu, 
the  entrance  to  Brest,  where  the  hostile  cruisers  were  permitted  to 
begin  scouting  operations  at  a  speed  not  exceeding  12  knots.  The 
Bouvines  could  not  go  farther  than  40  miles  from  the  French  coast  nor 
communicate  with  the  semaphore  stations.  Victory  would  be  awarded 
to  the  second  division  if,  before  evening  of  the  16th,  it  succeeded  in 
reaching  to  the  eastward  of  the  Meridian  of  St.  Mathieu,  or  the  He 
aux  Moutons  without  having  come  within  range  of  the  first  division. 

Coefficients  of  value  were  assigned  to  the  various  units  whereby  all 
grouping  of  cruisers  was  considered  inferior  to  the  ships  of  the  first 
line  of  both  divisions,  and  any  ship  exposed  to  the  fire  of  a  superior 
unit  for  thirty  minutes  would  be  adjudged  out  of  action  for  twenty-four 
hours.  The  Hoche  and  Jemmapes  of  the  first  division  were  detailed  to 
represent  the  battle  squadron  of  the  defense  with  a  speed  of  8 J  knots, 
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and  in  addition  to  the  regular  cruisers  of  the  division  the  Valmy  and 
[Trehouart  were  to  count  as  cruisers  also  with  a  speed  of  10  knots. 
iTwelve  knots  was  the  speed  allowed  to  the  cruisers  Dupuy  de  Lome, 
Surcoufy  Fpervier,  and  Lance. 

All  ships  of  the  first  division  could  communicate  with  the  semaphore 
stations.  The  defense  cruisers  were  disposed  as  follows:  The  Valmy, 
Trehouart,  Surcouf,  and  Dupuy  de  Lome  to  cruise  in  the  latitude  of  the 
Creach  Light-House,  Ushant;  the  Fpervier  off  Fromveur  to  the  south 
of  Ushant,  and  the  Lance  off  the  Four.  The  battleships  were  stationed 
inside  of  St.  Mathieu. 

The  result  was  decided  in  favor  of  the  attack,  as  the  Bouvines,  under 
cover  of  a  dense  fog,  had  succeeded  in  bombarding  Brest  for  four  hours 
without  being  apprehended,  and  the  Trehouart  was  put  out  of  action  by 
two  of  the  attacking  cruisers.  Both  divisions  then  united  and  the  entire 
squadron  of  the  North  went  to  Quiberon  Bay  to  carry  out  a  second 
theme  of  a  strategic  character,  which,  in  general  terms,  consisted  of  the 
protection  of  the  coast  from  Brest  to  Bochefort  against  an  attack  by  a 
hostile  force  coming  from  the  Mediterranean,  represented  by  the  cruisers 
Sfax  and  Tage.  The  latter  had  received  instructions  to  sail  together, 
regulating  their  speed  to  reach  the  parallel  of  Cape  Finisterre  at  some 
time  between  8  p.  m.  of  July  18  and  4  a.  m.  of  the  21st.  After  leav- 
ing the  Meridian  of  Yigo  they  were  to  keep  to  the  eastward  of  the 
twelfth  meridian  west  of  Paris  and  a  line  passing  20  miles  from  the 
coast  of  Spain  and  Ushant.  They  were  further  directed  not  to  exceed 
a  10-knot  speed  nor  cross  to  the  north  of  an  imaginary  line  drawn  from 
St.  Mathieu  to  Creach  Light-House,  Ushant.  Subject  to  these  con- 
ditions they  could  manoeuvre  at  will  to  elude  the  defense  squadron,  the 
object  assigned  them  being  to  anchor  on  the  coast  somewhere  between 
the  Isle  of  Aix,  off  Bochefort  and  Brest.  Their  mission  would  be  con- 
sidered successful  if  they  remained  at  anchor  six  consecutive  hours 
without  being  molested  by  the  defense.  Excepting  the  scouting  cruis- 
ers, the  defending  force  was  considered  of  superior  strength  to  the 
attack.     Operations  were  to  end  at  midnight  of  July  24. 

The  cruisers  Dupuy  de  Lome,  Pothuau,  Friant,  and  Bruix  were 
detailed  on  the  17th  to  scout  in  the  waters  off  Cape  Finesterre,  their 
speed  being  limited  to  15  knots,  maximum.  On  sighting  the  enemy  the 
Friant  was  to  proceed  at  17  knots  to  inform  the  admiral,  and  to  give 
her  Niclausse  boilers  a  test  for  endurance. 

The  Pothuau  discovered  the  enemy  at  6  p.  m.  of  the  19th,  and  a 
heated  piston  on  the  Friant  detaining  her,  the  Bruix  was  dispatched 
to  inform  the  commander  in  chief  of  the  fact,  but  failed  to  meet  him  at 
the  prearranged  rendezvous.  The  three  cruisers  of  the  defense  kept 
in  touch  with  the  enemy  until  4  a.  m.  of  the  20th,  when  the  latter,  intent 
upon  misleading  the  cruisers,  shaped  course  for  Cape  Bochefort,  where- 
upon the  Friant  was  ordered  to  inform  the  Admiral  of  the  apparent 
objective  of  the  enemy.    The  latter,  after  tike  Friant  disappeared,  about 
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9  a.  in.  of  the  20th,  changed  course  again,  this  time  for  the  Glenaus 
Islands,  and  the  Fothuau  was  then  detached  from  the  scouting  force 
and  sent  on  to  carry  news  of  the  enemy's  last  move,  leaving  the  Dupuy 
de  Lome  alone  to  watch  the  further  movements  of  the  attacking  force. 
The  information  received  by  the  battleship  squadron  of  the  defense 
resulted  in  its  putting  to  sea  and  proceeding  to  the  westward  at  the 
prescribed  speed  of  9  knots  to  try  and  intercept  the  enemy,  which  in 
the  meantime  had  made  a  third  change  of  course  toward  Belle  Isle,  fol- 
lowed by  the  Dupuy  de  Lome.  The  latter  being  of  inferior  strength 
was  unable  to  do  more  than  keep  in  touch  with  the  enemy,  who  reached 
Belle  Isle  without  being  disturbed,  and  according  to  later  developments, 
could  have  remained  there  the  prescribed  six  hours  and  scored  the 
victory.  An  unfortunate  misinterpretation  of  a  signal  made  by  the 
defense  cruiser  caused  the  attacking  force  to  fear  that  the  defense 
squadron  was  near  at  hand,  and  to  avoid  them  course  was  again  set  for 
Brest,  which  brought  them  within  sight  of  the  defense  squadron,  who 
immediately  made  chase.  The  enemy  thereupon  sought  anchorage  in 
the  bay  of  Bertheaume,  where  they  were  put  out  of  action  two  hours 
later  by  the  arrival  of  the  adversary's  battleships. 

THIRD   PERIOD. 

Nothing  of  interest  was  developed  during  this  period,  which  lasted 
from  July  25th  to  30th,  the  principal  features  of  which  were  night  evo- 
lutions, the  use  of  the  search  light  in  picking  up  the  fleet  at  night,  and 
the  construction  of  boom  defenses  for  protection  against  torpedo  attack. 

MEDITERRANEAN  MANOEUVRES. 

The  ships  engaged  in  these  operations  were  as  follows : 

ACTIVE   SQUADRON   A. 

Under  the  command  of  Yice-Admiral  0.  de  Cuverville. 

First  division — Battleships  Brennus  (flagship  of  commander  in  chief), 
Carnot,  Jaureguiberry,  Redoubtable,  with  the  torpedo  cruiser  Faucon  to 
repeat  signals. 

Second  division — Battleships  Magenta  (flagship  of  Bear  Admiral 
Dieulouard),  Neptune ,  and  Marceau. 

Cruiser  divisions — First,  Alger,  Linois;  second,  Wattignies,  JD7 Iber- 
ville; third,  Casablanca;  fourth,  Cosmao,  and  Dragonne. 

Torpedo  boat  division — Senior  officer  Capitaine  defregateDe  Marolles. 

LSvrier  (senior  officer's  ship),  Kabyle,  Eclair,  Forban,  Sarrazin,  Dragon, 

Clieralier. 

RESERVE    SQUADRON   B. 

Commanded  by  Vice- Admiral  Haumann. 

First  division — Battleships  Amiral  Duperre  (flagship  of  commander  j 
in  chief),  Devastation,  Courbet,  with  the  third-class  cruiser  Milan  to 
repeat  signals. 
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Second  division — Friedland  (flagship  of  Rear- Admiral  Godin)  Indomp- 
table.  Terrible. 

Torpedo  boat  division — Arage  (chief  of  group),  FiUbustier,  Aventurier, 
and  Coureur. 

General  descriptive  data  are  given  in  the  subjoined  tables. 

ACTIVE  SQUADRON  A. 


Vessel. 


Brennus  (flagship).. 

Carnot 

Jaureguiberry 

Redoubtable 

Magenta  (flagship)  . . 

Neptune 

Marceau 

Latouche-Treville  a. 


Class. 


Battleship 

do 

do 

..'...do 

do 

do 

do 

Armored  cruiser 


Alger ;  Cruiser,  second-class . 

Pascal  b do 

Linois j  Cruiser,  third-class  . . 

Cosmao I do 

Faucon [  Torpedo  cruiser 

Wattignies j do 

DTberville Torpedo  gunboat 

Casabianca do 

Dragonne do 

Levrier do 

Eclair 


Eorbata  ... 
Kabyle  ... 
Sarrazin  . . 
Dragon  ... 
Chevalier . 


Seagoing  torpedo  boat . 


.do 
.do 
.do 
.do 
.do 


Displace- 
ment. 


Tons. 

10,  983 

11, 986 

11, 824 

8,767 

10,  600 

10,  630 

10,  581 

4,750 

4,122 

3,985 

2,275 

1,877 

1,240 

1,310 

925 

958 

395 

450 

106 

130 
106 
104 
119 
110 


Guns 

(main 

battery). 


Speed 
(maxi- 
mum). 


13 

12 

12 

14 

20 

20 

20 

8 

10 

14 

6 

4 

5 

5 

1 

1 

4 

1 

2 

Tubes. 

2 

2 

2 

2 

2  I 


Knots. 
18.2 
18 

17.81 
14.6 
16.2 
16 

16.4 
18.5 
19.6 
20 
20 
21 
17 

18.6 
21.5 
21 
18 
18.5 
21.5 

31.2 

21.5 

20.5 

25 

27.2 


Comple- 
ment. 


696 
625 
624 
705 
660 
660 
660 
370 
407 
378 
225 
220 
175 
175 
124 
128 
63 
91 
27 

32 
27 
26 
26 
32 


aThe  Latouche-Treville  took  part  in  the  latter  period  of  the  manoeuvres. 

&  The  Pascal  was   detailed  to  take  the  place  of  the  Linois,  which  was   temporarily  delayed  in 
joining  the  squadron. 

RESERVE  SQUADRON  B. 


Ship. 


Amiral  Duperre  (flag- 
ship). 

Devastation 

Courbet 

Friedland 

Indomptable 

Terrible 

Milan 


Orage 

Fili  bustier., 
Aventurier 
Coureur  


Class. 


Battleship 


.do 
.do 
.do 


Coast  defense  ironclad. 
do 

Cruiser,  third-class 


Seagoing  torpedo  boat 

do 

do 

do 


Displace- 
ment. 


Tons. 
10, 487 

9,650 
9,650 
8,824 
7,168 
7,713 
1,546 

106 
120 
]48 
120 


Guns 
(main 

battery). 


19 

14 

14 

16 

6 

6 

5 

Tubes. 

2 

2 

4 

2 


Speed 
(maxi- 
mum). 


Knots. 
14.2 

15.1 
15.1 
13.3 
14.8 
14.5 
18.4 

21.5 
23.5 
20.5 
23.2 


Comple- 
ment. 


660 

680 
680 
680 
500 
500 
186 

27 
34 
30 
34 
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Both  squadrons  assembled  at  Toulon  and  were  ready  for  the  manoeu- 
vres by  July  5.  The  Indomptable  was  delayed  two  days  by  injuries  to 
a  steam  pipe. 

FIRST   PERIOD. 

Active  Squadron. — The  squadron  left  Toulon  on  July  6  and  cleared  for 
action.  Divided  into  two  sections  they  exercised  at  target  practice 
under  conditions  simulating  that  of  actual  war.  The  torpedo  boats, 
divided  into  two  groups,  indulged  in  battle  tactics,  during  which  the 
Coureur,  a  specially  mobilized  boat,  sustained  injuries  to  her  rudder. 
Two  hours  of  the  next  day,  July  7,  were  again  devoted  to  target  prac- 
tice by  groups,  with  favorable  results. 

The  squadron  then  left  for  Salins  d'Hyeres,  anchoring  there  at  3  p.  m. 
The  torpedo  boats,  under  the  lead  of  the  Levrier,  went  to  Bandol  where 
they  were  joined  by  the  mobile  defense  of  Toulon,  consisting  of  10  tor- 
pedo boats  under  the  command  of  Oapitaine  de  fregate  Gross.  The 
torpedo  flotilla  were  to  conduct  a  night  attack  on  the  squadron  at 
Salins  d'Hyeres,  between  7  p.  m.  of  the  7th  and  5  a.  m.  of  the  8th. 
The  squadron  was  anchored  in  three  columns,  400  meters  apart,  while 
outside  of  these  lines,  at  1,500  meters  distance,  was  the  protecting  line 
of  cruisers  playing  their  search  lights.  The  attacking  force  divided 
into  two  groups,  began  operations  about  9  p.  m.  in  bright  moonlight, 
and  were  readily  discovered  by  the  aid  of  the  search  light  and  put  out 
of  action  by  the  machine  guns.  It  was  claimed  that  the  Kabyle  had 
reached  within  firing  distance,  but  a  sadden  flame  from  her  funnels 
disclosed  her  presence  and  resulted  in  her  defeat.  The  Coureur  did 
not  take  part  owing  to  her  injured  rudder.  During  the  torpedo  attack 
a  speed  of  18  knots  was  exceeded  and  no  accidents  were  reported. 

Practice  at  moving  targets  occupied  the  squadron  during  the  8th 
and  9th  of  July,  witnessed  by  the  commander-in-chief,  during  which 
the  Marceau  was  said  to  have  made  an  excellent  record  in  completely 
destroying  the  targets.  During  the  practice  the  torpedo  flotilla  had 
tactical  manoeuvres  at  sea,  and  the  cruisers  Pascal,  Casmao,  Wattignies, 
Casablanca,  and  <V Iberville  left  the  Hyeres  islands  on  the  8th  to  follow 
and  report  through  the  semaphore  stations  upon  the  movements  of  the 
Iveserve  Squadron  that  had  left  Toulon  in  the  morning.  The  cruisers 
rejoined  the  fleet  in  the  evening. 

At  5  p.  m.  of  the  9th  the  torpedo  squadron  left  the  fleet  to  join  the 
mobile  defense  at  Toulon  to  try  and  force  a  blockade  of  that  harbor, 
established  by  the  battleships  and  supported  by  the  cruisers  which  left 
Hyeres  at  4  p.  m.  for  that  purpose.  The  torpedo  boats  of  the  fleet 
were  formed  into  two  groups  supported  by  the  Levrier,  and  those  of  the 
mobile  defense  in  three  groups  supported  by  the  Cosmao,  Casablanca, 
and  Faucon. 

The  attack  was  energetically  begun  immediately  after  dark,  during 
bright  moonlight  and  in  a  smooth  sea,  each  group  operating  alternately. 
The  battleships  were  well  defended,  while  the  torpedo  craft  were  skill- 
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fully  handled  at  a  speed  frequently  reaching  18  knots.  The  conditions 
were  not  very  propitious  for  a  torpedo  attack,  and  the  success,  if  any, 
on  either  side,  was  problematical.  One  accident  only  occurred,  caused 
by  the  Wattignies,  in  backing  astern,  colliding  with  Xo.  157,  torpedo 
boat,  bending  several  of  the  latter's  plates,  but  not  incapacitating  her 
from  further  participating  in  the  exercises.  This  feature  of  the  manoeu- 
vres terminated  at  11  p.  in.,  and  the  Levrier  and  torpedo  boats  departed 
for  the  anchorage  at  Salins  d'Hyeres,  the  rest  of  the  fleet  exercising  in 
navigation  at  night  and  reaching  Hyeres  at  6  a.  m.  of  the  10th. 

This  day  was  spent  in  small-arm  and  revolver  practice  and  ordinary 
drills,  followed  by  a  night  torpedo  attack.  In  the  evening  of  July  11 
the  squadron  put  to  sea,  cruising  without  lights,  and  were  attacked  off 
Ciotat  by  the  torpedo  flotilla,  during  which  the  Eclair  was  reported  to 
have  succeeded  in  torpedoing  the  Brennus. 

The  squadron  returned  to  Toulon  on  the  12th,  and  remained  there  for 
the  national  fete  on  the  11th. 

At  9  a.  m.  on  the  15th  the  fleet  went  to  Salins-d'Hyeres  again  and 
anchored,  the  third  division  comprising  the  Magenta,  2Iarceau,  and 
Neptune,  under  the  command  of  Eear-Admiral  Dieulouard,  being 
detached  and  ordered  to  cruise  as  a  hostile  division  within  certain  pre- 
scribed limits.  At  1  a.  m.  on  the  16th  the  light  cruisers  were  sent  out 
in  search  of  the  third  division,  leaving  in  a  northeast  gale.  The  Casa- 
bianca  sighted  the  enemy  at  5.30  p.  m.,  and  touch  was  maintained  dur- 
ing the  night,  cruisers  being  sent  from  time  to  time  to  communicate  the 
enemy's  movements  to  the  flag  at  Salins-d'Hyeres. 

Meanwhile  the  battleships  at  the  latter  place  had  to  defend  themselves 
against  a  night  torpedo  attack  by  the  Toulon  flotilla  coming  from  La  van- 
don.  Collapsible  heads  were  used,  and  it  was  claimed  that  some  of 
them,  by  their  appearance,  indicated  that  success  was  attained  in  sev- 
eral instances.  On  the  18th  the  third  division,  with  the  Pascal  and 
Alger,  went  to  Marseilles,  and  the  rest  of  the  squadron  to  Yillefranche, 
to  coal  and  pro  vision  ship.  The  first  division  experimented  in  coaling 
with  the  Temperley  apparatus  at  sea,  going  8  knots,  each  ship  taking 
coal  from  a  collier  in  turn  at  that  speed. 

Salins-d'Hyeres  was  again  the  anchorage  on  the  21st,  where  the  whole 
fleet  reassembled.  Proceeding  to  sea  on  the  23d,  a  night  torpedo  boat 
attack  was  conducted  by  the  combined  squadron  and  mobile  defense 
flotillas.  The  fleet  anchored  off  St.  Tropez  in  the  evening  of  the  24th 
and  defended  the  entrance  by  mines  and  booms. 

Reserve  Squadron. — This  squadron  exercised  during  the  first  period 
off  Corsica.  It  started  from  Toulon  on  July  8  and  proceeded  to  the 
He  de  Rousse,  reaching  there  on  the  next  morning,  the  general  idea 
being  that  the  blockade  of  Toulon  had  been  forced,  and  that  the  battle- 
ships had  separated  to  reunite  at  a  point  previously  assigned  in  order 
to  bombard  the  west  coast  of  Corsica  and  effect  a  landing.  The  land- 
ing was  effected  on  the  9th  at  Rousse  Island,  the  semaphore  station 
destroyed,  and  telegraphic  communication  with  the  mainland  severed. 
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Following  the  general  idea,  the  attack  was  to  be  repulsed  by  the 
mobile  defense  torpedo  boats  of  Ajaccio,  supported  by  the  Milan  and 
two  reserve  boats,  who  succeeded  in  preventing  a  bombardment  and 
forced  the  ironclads  to  sea. 

On  the  night  of  the  10th  the  fleet,  proceeding  along  the  coast  of  Cor- 
sica, were  attacked  by  the  torpedo  boats  of  the  mobile  defense,  during 
which  the  Dragonne  and  No.  180  broke  down  and  No.  97  ran  ashore, 
inflicting  damage  on  one  of  her  forward  plates.  Nos.  97  and  180  had 
to  be  towed  into  Ajaccio  harbor.  The  fleet  anchored  in  Ajaccio  on  the 
13th  and  remained  over  the  national  fete.  The  fleet  left  Ajaccio  on 
the  15th,  and  on  the  18th  and  19th  conducted  an  interesting  manoeuvre, 
which  consisted  in  forcing  the  Straits  of  Bonifacio  at  night.  The  vessels 
were  formed  into  groups  representing  friendly,  hostile,  and  neutral 
parties,  as  follows:  The  first  division,  with  a  speed  of  6  knots,  were 
friendly;  the  Milan,  steaming  8  knots,  with  all  fires  going,  represented 
a  neutral  steamer  that  kept  her  course  and  disregarded  all  signals;  the 
second  division,  steaming  at  10  knots,  was  the  enemy.  The  torpedo  boats 
of  the  mobile  defense,  in  two  groups,  were  instructed  to  reconnoiter 
and  signal,  attack  the  enemy,  protect  the  friendly,  and  respect  the  neu- 
tral. The  difficult  feature  of  distinguishing  friend  from  foe  was  said  to 
have  proved  very  successful.  During  this  manoeuvre  the  Terrible 
entered  the  harbor  of  Bonifacio  at  night,  a  creditable  feat  in  navigation, 
effected  a  landing,  and  retired  in  an  hour.  One  accident  was  noted; 
torpedo  boat  No.  169  broke  down  while  attempting  to  torpedo  the  Fried- 
land,  and  had  to  be  towed  to  Ajaccio.  The  squadron  then  proceeded 
to  Bastia  for  coal,  using  the  Temperley  apparatus. 

SECOND   PERIOD. 

The  Active  and  Reserve  squadrons  were  both  engaged  in  carrying 
out  operations  of  a  strategic  character  during  this  period,  according  to 
the  proposed  theme : 

A  hostile  force  (Reserve  Squadron)  being  off  the  east  coast  of  Corsica, 
was  to  attempt,  on  the  night  of  the  25th,  either  by  passing  north  of 
Cape  Corso  or  through  the  Straits  of  Bonifacio,  to  reach  a  point  on  the 
coast  between  Marseilles  and  Mentone,  for  the  purpose  of  bombarding 
it.  The  object  would  be  attained  if  it  could  reach  and  remain  at  the 
point  for  four  consecutive  hours  without  being  molested  by  the  defend- 
ing force  (Active  Squadron).  The  latter,  concentrated  off  St.  Tropez, 
was  considered  the  superior  in  strength,  and,  by  means  of  its  cruisers 
and  the  semaphores,  was  to  discover  the  intention  of  the  enemy  and 
prevent  his  attack.  Hostile  operations  were  to  cease  at  8  a.  m.  on  the 
27th. 

The  attack. — Leaving  Bastia  on  the  morning  of  July  25,  the  Reserve 
Squadron,  under  the  command  of  Vice-Admiral  Humann,  steered  to 
the  southeast.  Precluding  the  idea  of  forcing  the  Straits  of  Bonifacio, 
with  the  small  fleet  under  his  command,  he  sent  the  Milan  and  the  four 
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torpedo  vessels  ou  aliead  to  attract  the  attention  of  the  hostile  cruisers, 
presumably  on  guard  off  Cape  Corso,  and  mislead  them  as  to  the  course 
pursued  by  the  battleships.  The  Light  Squadron  sighted  the  Casa- 
blanca, dJIberville,  Harruzin,  and  Coureur,  of  the  defense,  at  10  ]).  m., 
which  vessels  of  inferior  strength  took  flight  and  disappeared  toward 
tli e  northward.  The  Milan  and  her  consorts  then  headed  for  Toulon, 
arriving  there  unmolested  near  midnight  of  the  26th. 

Meanwhile  the  Eeserve  battle  squadron,  continuing  its  course  to  the 
southeast,  rounded  Monte  Christo  and  passed  between  Elbe  and  Piom- 
bino;  thence  turning  to  the  westward  and  doubling  Oape  Corso,  it 
stood  to  the  northwest,  and  about  9.30  a.  m.  of  July  26  was  discovered 
by  the  light  division  of  the  defense,  when  the  course  was  changed  to 
the  westward.  The  hostile  cruisers  maintained  contact  until  night- 
fall, when  the  attacking  force,  profiting  by  the  weak  formation  of  the 
adversary,  suddenly  altered  course  to  the  northward,  and  unseen, 
except  for  a  moment  by  the  search  lights  of  the  Alger,  passed  through 
the  line  of  cruisers,  reaching  Villefranche  at  3  a.  m.  of  the  27th.  The 
attacking  squadron  remained  off  this  port  for  the  stipulated  four  hours 
without  being  disturbed  by  the  enemy,  and  gained  the  victory. 

The  defense. — The  operations  of  the  Active  Squadron  of  defense,  under 
the  command  of  Yice- Admiral  de  Cuverville,  lying  off  St.  Lopez,  began 
also  on  July  25.  The  cruisers  Pascal,  Alger,  Latouche- Treville,  Cosmao, 
Wattignies,  Casablanca,  dJLberville,  and  Levrier,  with  the  seagoing 
torpedo  boats  Kabyle,  Eclair,  Forban,  Sarrazin,  and  Coureur,  were  dis- 
patched toward  Corsica  at  7  a.  m.  to  search  for  the  enemy  and  report 
his  movements  to  the  Admiral.  The  battleships  were  divided,  one 
group  off  the  Gulf  of  Juan,  the  other  off  La  Ciotat. 

Arriving  off  Cape  Corso  at  4  p.  m.  of  the  25th,  the  cruisers  assumed 
an  echelon  formation,  on  a  north  and  south  line,  covering  a  distance  of 
25  to  30  miles.  The  torpedo  vessels  were  detached  to  scout  in  various 
directions,  while  the  Levrier  and  torpedo  boats  of  the  mobile  defense  of 
Corsica  were  stationed  to  watch  the  Straits  of  Bonifacio.  All  move- 
ments of  the  enemy,  if  sighted,  were  to  be  reported,  the  telegraphs  and 
semaphores  on  both  the  island  and  the  mainland  being  available  for 
the  use  of  the  defense. 

When  the  light  division  of  the  enemy  was  sighted  at  10  p.  m.  on  the 
25th,  as  previously  mentioned,  the  Wlberville  proceeded  to  the  Gulf  of 
Juan  and  reported  the  supposed  course  of  the  attack.  Again,  when 
the  battle  squadron  of  the  enemy  was  sighted  on  the  morning  of  the 
26th,  steering  a  northwesterly  course,  apparently  intent  upon  attacking 
the  coast  to  the  westward  of  the  Gulf  of  Juan,  the  Wattignies  was  sent 
to  Calvi  to  communicate  this  latest  move  to  the  Admiral.  The  other 
cruisers  disposed  themselves  to  follow  and  watch  the  enemy's  move- 
ments; the  Pascal  and  Latouche- Treville  to  the  southward,  the  Linois 
ahead,  the  Cosmao  to  the  north,  and  the  Alger  astern.  It  has  been 
stated  how  they  failed  to  keep  in  touch  with  them  during  the  night. 
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Meanwhile  the  commander  in  chief,  receiving  various  reports  concern- 
ing the  enemy's  movements,  proceeded  with  his  battle  squadron  to 
Salins-d'Hyeres,  after  sending  the  third  division  to  cruise  along  the 
coast  to  the  westward. 

At  4  a.  m.on  the  27th  the  Alger,  having  regained  sight  of  the  enemy, 
reported  its  location  to  the  Admiral,  but  too  late  to  prevent  the  entire 
success  of  the  attacking  squadron. 

The  two  sqnadrons  then  combined  as  one  iieet  and  exercised  in  tac- 
tical evolutions  during  the  daytime  on  the  28th  and  29th,  anchoring 
at  night.  The  iieet  returned  to  Toulon  on  July  30,  and  the  manoeuvres 
ended. 

COMMENTS. 

Apart  from  the  valuable  experience  derived  from  tactical  exercises 
and  torpedo  attacks,  both  the  Northern  and  Mediterranean  manoeu- 
vres of  the  French  fleet  had  practically  similar  tasks  assigned  them, 
the  main  object  of  which  was  to  search  for  an  enemy  at  sea  and  to 
maintain  contact  with  him  when  once  established.  General  interest 
seemed  to  be  centered  on  this  important  problem,  and  the  recent 
manoeuvres  have,  perhaps,  not  shed  much  new  light  upon  the  proper 
employment  of  cruisers  for  this  purpose. 

In  the  Mediterranean  the  cruisers  were  established  in  a  waiting  line, 
nearly  immovable,  while  in  the  Atlantic  the  search  was  prosecuted  at 
great  speed.  In  one  evolution  the  defense  failed  through  lack  of  thor- 
ough watchfulness  on  the  part  of  the  search  cruisers,  and  the  other, 
although  gained  by  the  defense,  might  perhaps  have  reached  a  different 
conclusion  had  the  attacking  force  comprised  some  cruisers  available 
for  misleading  the  scouts  of  the  defense. 

In  his  report  to  the  minister  of  marine  on  the  subject  of  the  manoeu- 
vres, Vice- Admiral  de  Cuverville,  commander  in  chief  of  the  Mediter- 
ranean Fleet,  calls  attention  to  the  vulnerability  of  the  French  cruisers 
intended  to  maintain  contact  with  an  enemy,  and  suggests  "that  they 
be  armored,  swift,  have  a  large  radius  of  action,  and  a  development 
that  would  permit  them  to  maintain  contact  at  any  cost,  regardless  of 
the  conditions  of  the  weather." 

One  specially  interesting  feature  of  the  manoeuvres  was  the  perform- 
ance of  the  Friant  while  on  scouting  duty  off  Cape  Finisterre.  It  is 
reported  that  she  steamed  continuously  during  six  days  and  nights  at 
a  speed  of  10  knots,  which  was  increased  to  17  knots  and  maintained 
for  fifteen  hours  afterwards.  This  very  creditable  performance  of  a  ship 
that  had  been  in  commission  for  two  and  one-half  years  was  due  to  the 
Niclausse  boilers,  and  was  attained  by  using  natural  draught  and  only 
eighteen  out  of  the  twenty  boilers  with  which  she  was  equipped. 
Machinery  and  boilers  were  found  by  subsequent  inspection  to  be  in 
perfect  condition. 


French  Naval  MAHCEuvREd 
/YopthlrN    SquadrotI 
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GERMANY. 

This  year's  manoeuvres  of  the  German  navy  consisted  of  an  active 
mobilization  and  drill  period,  in  the  course  of  which  many  tactical 
problems  and  several  of  a  strategic  character  were  solved,  the  exercises 
taking  place  in  the  Baltic  and  North  seas. 

The  period  covered  by  the  manoeuvres  lasted  from  August  15  to 
September  20;  28  ships  of  various  types,  exclusive  of  torpedo  boats, 
taking  part.  Admiral  von  Know,  the  commanding  Admiral  of  the 
navy,  had  charge  and  hoisted  his  flag  on  board  the  torpedo  school-ship 
Blucher,  with  torpedo  boat  S  66  as  orderly  boat. 

The  fleet  assembled  at  Neufahrwasser,  the  port  of  Dantzig,  on 
August  15,  constituted  as  follows : 

Admiral  von  Knorr,  commander  in  chief  of  fleet. 

FIRST   SQUADRON. 

Vice- Admiral  Thomsen  in  command. 

First  division. — First-class  battleships  Kurfiirst  Friedrich  Willielm 
(flagship  of  Vice- Admiral  Thomsen),  Brandenburg,  Weissenburg,  and 
Worth. 

Second  division. — Second-class  battleship  Konig  Willielm  (flagship 
of  Eear- Admiral  Prince  Henry  of  Prussia),  and  third-class  battleships 
Sack  sen,  and  Wiirttemberg. 

First  division  of  cruisers. —  Gefion,  Greif,  and  Jagd. 

First  torpedo-boat  flotilla. — Divisional  torpedo  boat  D  2  (senior 
officer  corvette,  Captain  Poschmann). 

Division  A :  D  9,  Nos.  74,  76,  77,  78,  79,  80. 

Division  B :  D  3,  Nos.  24,  25,  26,  27,  28,  29. 

SECOND   SQUADRON. 

Rear- Admiral  Hoffmann  in  command. 

Third  division, — Fourth-class  battleships  Hildebrand  (flagship  of 
Rear- Admiral  Hoffmann),  Siegfried,  Beowulf. 

Fourth  division. — Fourth-class  battleships  Hagen  (flagship  of  Rear- 
Admiral  von  Arnim),  Heimdall,  Frithjof. 

Second  division,  cruisers. — Avisos,  Pfeil,  Blitz-,  schoolship,  Carola. 

Second  torpedo-boat  flotilla. — Divisional  torpedo  boat  J)  1  (senior  offi- 
cer, Corvette  Captain  von  Colomb). 

Division  C,  D  4,  Nos.  33,  34,  35,  36,  38,  40. 

Division  D,  D  8,  Nos.  67,  68,  70,  71,  72,  73. 

Fifth,  or  special  division. — First-class  ironclad  gunboats  MilcTce  (Cor- 
vette Captain  Paschin),  Natter,  Scorpion,  Krolcodil. 

The  dispatch  vessel  Grille  was  detailed  to  repeat  signals.  The 
training  ships  Stein  and  Charlotte  were  temporarily  attached  to  the 
fleet.    The  armored  gunboats  under  Captain  Paschin,  belonging  to 
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the  reserve  at  Dantzig,  joined  the  fleet  on  August  20  as  a  separate 
division. 
General  descriptive  data  of  the  vessels  engaged  are  given  in  the  fol- 


lowing table : 


Ship. 


Class. 


Bliicher  (flagship  of 
commander  in  chief). 

Kurfurst  Fricdrich 
Wilhelm  (flagship). 

Brandenburg 

Weissenburg 

"Worth 

Konig  Wilhelm... 


Sachsen 


Torpedo  schoolship 

Battleship  (first  class). 


.do 
.do 
.do 


Battleship  (second  class) 
Battleship  (third  class) . . 


Wiirttemberg 


.do 


Ilildebrand  (flagship) . .    Coast  defense  ironclad. 
Siegfried i do 


Beowulf | do 

Hagen  (flagship) do    

Heimdall do 

Frithjof do 

Mileke  (senior  officer)  .    Armored  gunboat 

Natter do 

Sfcorpion ' do 

Krokodil do 

Gefion Protected  cruiser  . 


Greif i  Torpedo  gun  vessel. 

Jagd 

Grille 

Blitz 

Pfeil 

Carola 

Charlotte 


do 

Survey  ship 

Torpedo  gun  vessel . 
do 

Gunnery  schoolship 
Training  ship 


Stein | do 


Date  of 
comple- 
tion. 

Displace- 
ment. 

Guns 

(main 
battery). 

Speed 
(maxi- 
mum). 

Tons. 

Knots. 

1877 

2,856 

2  (boat). 

14 

1891 

10,  033 

12 

16 

1891 

10,  033 

12 

16 

1891 

10,  033 

12 

16 

1892 

10,033 

12 

16 

1868 

9,757 

29 

19 

1877 
1897 

1      7, 400 

6 

14 

1878 
1897 

\      7, 400 
1 

6 

14 

1892 

3,495 

11 

15.5 

1889 

3,495 

9 

15.5 

1890 

3,  495 

11 

15.5 

1893 

3,495 

11 

15.5 

1892 

3,  495 

11 

15.5 

1891 

4,495 

11 

15.5 

1877 

1,109 

1 

9 

1880 

1,109 

1 

9 

1877 

1,109 

1 

9 

1879 

1,109 

1 

9 

1893 

4,108 

10 

20 

1886 

1,970 

3 

23 

1888 

1,250 

4 

19 

1857 

350 
1,382 

13 
16 

1882 

6 

1882 

1,382 

6 

16 

1880 

2,178 

8 

14 

1885 

3,360 

18 

16 

1879 

2,856 

14 

13 

Comple- 
ment. 

400 
556 

556 

556 
556 

730 

377 

377 

266 

266 

266 

266 

266 

266 

76 

76 

76 

76 

302 

130 

140 

74 

134 

134 

267 

426 

4C0 


Number. 

Designation  of  class. 

Date  of 
comple- 
tion. 

Displace- 
ment. 

Tubes. 

Speed 
(maxi- 
mum). 

Dl 

Division  al  boat 

1887 
1887 
1888 
1888 
1890 
1894 
1883-1894 

Tons. 
250 
250 
300 
300 
350 
380 

85-125 

3 
3 
3 
3 
3 
3 
2-3 

21 

D2 

do 

21 

Dl! 

do 

21 

D4 

do 

21 

D8 

do 

26 

D  9 

do 

26 

24  torpedo  boats 

First-class 

19-25 

The  program  embraced  two  distinct  periods,  one  in  the  Baltic  and 
the  other  in  the  North  Sea. 
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FIRST   PERIOD. 

The  manoeuvres  began  by  an  inspection  of  the  various  ships  of  the 
first  squadron  on  August  16,  the  commanding  Admiral  going  on  board 
the  Kiirfurst  Friedrich  Wilhelm  at  9  a.  m.  The  squadron  was  ordered 
to  get  underway  and  perform  various  tactical  exercises  in  order  to  test 
the  proficiency  of  the  commanding  officers  in  handling  their  ships.  In 
the  afternoon  the  torpedo  flotilla  passed  in  review  before  the  Admiral 
and  exercised  in  close  order  at  a  high  speed. 

At  2  p.  m.  a  sham  battle  took  place,  using  blank  cartridges,  in  which 
the  Greify  Blitz,  and  Jagd  represented  an  opposing  squadron,  equal  in 
force  to  the  other  ships,  but  inferior  in  gun  fire. 

August  17 :  At  8  a.  m.  the  first  squadron  proceeded  to  sea  for  target 
practice  underway.  The  targets  used  were  a  hulk  painted  and  equiirped 
with  wooden  fittings  to  represent  a  battleship  with  bridges,  conning 
towers,  etc.,  with  a  row  of  dummies  as  special  marks  for  small-arm 
practice.  Floating  targets,  towed  with  hawsers  by  the  avisos,  were 
also  used.     The  hulk  being  quickly  riddled,  sank  to  her  upper  deck. 

August  18  and  19:  The  fleet  got  under  way  at  8.30  a.  m.,  the  BUlcher 
leading.  The  Grille  was  detailed  as  repeating  signal  ship.  The  forma- 
tion assumed  was  to  represent  that  of  a  fleet  in  time  of  war.  Seven 
vessels  formed  the  first  squadron  and  six  the  second ;  the  cruisers  were 
deployed  in  two  groups  of  three  each,  to  act  as  scouts.  The  torpedo 
flotillas  formed  separately.  The  ships  were  manoeuvred  tactically  for 
two  days  at  as  high  a  speed  as  the  older  ships  could  sustain.  Battle 
exercises  and  man-overboard  drills  took  place  in  the  afternoons,  and 
torpedo-boat  attacks  at  night  on  the  ships  anchored  at  ISeufahrwasser. 
Search  lights  were  used  and  ships  were  obliged  to  get  under  way  to 
repel  attacks.  The  Beoivulf  was  compelled  to  drop  out  of  the  manoeu- 
vres during  these  exercises  owing  to  defective  boilers,  and  was  sent  to 
Kiel  for  repairs. 

August  20 :  While  the  fleet  was  performing  evolutions  at  sea,  exer- 
cises in  accordance  with  the  following  theme  were  begun :  Unexpected 
news  of  the  breaking  out  of  war  arrived  from  Berlin  in  the  supposed 
absence  of  the  commander  in  chief,  and  orders  were  given  the  fleet  to 
fill  ui>  with  ammunition,  coal,  and  supplies.  An  enemy;  represented  by 
the  Carola,  two  D  boats,  and  a  torpedo  boat  flotilla,  was  reported  on 
the  coast,  whose  aim  was  to  reconnoiter,  ascertain  the  disposition  and 
strength  of  the  German  fleet,  and,  if  possible,  disturb  its  preparations. 
Admiral  von  Knorr  turned  over  the  command,  temporarily,  to  Vice- 
Admiral  Thomsen,  and  remained  as  a  sx)ectator.  The  task  of  the  latter 
was  to  take  the  necessary  measures  for  the  protection  of  his  fleet  while 
preparing  for  action. 

The  ships  proceeded  to  Neufahrwasser  to  fill  up  with  coal,  while  a 
strong  force  of  scouts  and  battleships  were  sent  outside  to  create  a 
diversion  and  hold  off  the  enemy.    As  each  ship  finished  receiving  its 
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supplies  it  went  outside  to  relieve  another  ou  guard.  The  signal  sta- 
tions on  the  eoast  were  put  ou  the  alert.  Despite  every  precaution 
several  torpedo  boats  succeeded  in  getting  through  the  defending  lines 
at  night  under  cover  of  darkness  and  haze,  entered  tbe  port  undisturbed, 
and,  according  to  reports,  torpedoed  the  W ii  rt tent  her g  and  Kurfurst  Fried- 
rich  Wilhelm,  thus,  in  part,  attaining  their  object.  During  this  exercise 
an  unfortunate  accident  occurred — the  picket  launch  of  the  Weissenburg 
having  been  run  down  and  sunk  by  a  torpedo  boat,  two  men  of  the 
launch  losing  their  lives. 

August  21:  In  the  morning  the  larger  ships  were  called  in  and 
replaced  by  torpedo  boats  for  scouting  duty.  Shortly  after  noon  the 
Brandenburg,  Worth,  Blitz,  and  the  second  torpedo  flotilla  moved  on  a 
scouting  tour  toward  Hela.  At  4  p.  m.  news  came  from  Berlin  that 
the  enemy  was  approaching  in  considerable -force,  and  after  the  fleet 
had  weighed  anchor  and  formed  for  attack  the  program  was  suspended. 

The  squadron  went  to  Zoppol  and  anchored,  the  torpedo  flotilla 
returning  to  Neufahrwasser  to  rest  over  Sunday,  the  22d. 

August  23:  At  noon  the  exercises  were  continued.  The  lirst  squad- 
ron went  to  sea  and  stood  toward  the  northeast,  followed  by  the  scout- 
ing groups  (except  the  Greif)  and  the  first  torpedo-boat  flotilla.  These 
vessels,  under  Vice-Admiral  Thomsen,  were  known  as  the  Yellow  Squad- 
ron. At  2  p.  m.  the  second  squadron,  the  Greif,  and  the  second  torpedo- 
boat  flotilla  went  out  under  the  command  of  Rear  Admiral  Hoifmaun. 
These  ships  formed  the  Blue  Squadron.  Operations  were  to  be  con- 
ducted according  to  the  following  general  plan : 

The  Blue  Squadron  concentrated  in  the  Western  Baltic  near  the 
Adler  banks,  had  for  its  objective  to  unite  with  another  force  supposed 
to  be  assembled  in  the  eastern  part  of  the  Baltic.  The  Yellows  were 
known  to  be  between,  and  Blue  was  to  operate  in  such  a  manner  as  to 
avoid  the  main  part  of  the  Yellow  Squadron.  Blue  would  accomplish 
its  task  if  at  the  end  of  the  manoeuvres  it  had  approached  to  within 
18.5  kilometers  (10  sea  miles)  of  Hela  without  having  met  a  superior 
force  of  the  enemy.  The  task  of  the  Yellows  was  to  prevent  the  union 
of  the  Blues  with  the  fictitious  fleet  off  Dantzig  by  finding  him  and 
opposing  a  superior  force.  Further,  at  G  p.  in.,  August  23,  the  position 
of  the  Yellow  was  to  be  25  sea  miles  north  of  Hela.  From  here  the 
Yellow  cruisers  were  to  locate  the  Blues  and  inform  their  own  admiral, 
who  was  then  to  follow  and  operate  against  the  supposed  advancing 
Blues  and  prevent  their  breaking  through,  which,  if  successfully  accom- 
plished and  the  endangered  position  reached  with  his  fleet  practically 
intact,  Yellow  would  win. 

The  subsequent  rendezvous  was  to  be  Sassnitz  if  the  exercise  ended 
to  the  eastward  of  the  meridian  of  Arkona,  and  the  Stoller  Ground 
lightship  if  to  the  westward. 

The  two  fleets  practically  began  to  move  against  each  other  at  3  p.  m. 
on  August  24,  with  their  scouts  in  the  advance,  the  Blilcher  following 
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the  movements.  At  6.45  p.  m.  the  scouting  vessels  established  contact 
with  each  other,  but  lost  touch  after  nightfall. 

To  avoid  a  night  engagement  with  the  enemy,  Vice- Admiral  Thom- 
sen,  commanding  the  Yellows,  retired  his  fleet  to  the  eastward,  intend- 
ing to  return  toward  the  west  at  daybreak  and  meet  the  enemy,  bring 
him  to  an  engagement,  and  defeat  him  with  his  superior  forces.  Blue, 
however,  adopted  other  tactics  and,  hugging  the  coast,  ran  to  the  east- 
ward, succeeding  in  eluding  the  strength  of  the  Yellows,  and  reached 
the  neighborhood  of  Dantzig,  unopposed  by  a  superior  force,  and  was 
held  to  have  accomplished  his  task. 

August  25:  At  4  a.m.  the  two  fleets  united  and  proceeded  toward 
Sassnitz,  exercising  in  steam  tactics  en  route-  At  5  p.  m.  the  torpedo- 
boat  flotillas  were  sent  oft'  to  make  a  night  attack  on  the  fleet  under- 
way, with  lights  masked. 

August  26  was  spent  in  battle  tactics  between  the  two  squadrons, 
using  blank  charges,  with  a  torpedo  attack  at  night  on  the  squadron, 
which  was  then  on  its  way  for  Kiel.  The  latter  port  was  reached  in 
the  afternoon  of  the  27th,  where  coaling  and  an  interval  of  rest  occu- 
pied the  fleet  until  August  30.  Thence,  until  September  7,  various  exer- 
cises, including  sham  battles,  squadron  manoeuvres,  torpedo  attacks, 
signal  drills,  etc.,  took  place,  with  Kiel  as  a  base  with  intervals  devoted 
to  coaling  and  rest.  The  Stein  and  Charlotte  dropped  out  of  the  manoeu- 
vres on  September  3  to  prepare  for  their  winter  training  cruise  in  the 
West  Indies. 

SECOND   PERIOD. 

In  the  morning  of  September  7  the  fleet  left  Kiel  for  the  North  Sea 
with  various  special  drill  programs  of  a  practically  similar  character 
to  those  of  the  first  period.  On  the  8th,  while  steaming  for  the  north 
of  Denmark,  the  Meimdall  struck  a  rock  and  sustained  damages  of  a  suf- 
ficiently serious  nature  to  require  her  to  drop  out  of  the  manoeuvres  and 
put  back  to  Kiel  for  repairs.  Cape  Skagen  was  rounded  in  the  evening 
of  the  9th.  Sham  sea  fights,  manoeuvres  between  squadrons,  and 
night  torpedo  boat  attacks  were  continued  in  the  North  Sea. 

September  12.  Iu  the  forenoon  the  fleet  was  spread  out  to  cover  a 
line  of  over  60  sea  miles  and  exercised  in  long-distance  signaling  with 
satisfactory  results.  The  fleet  anchored  to  the  east  of  Helgoland 
Island  at  4  p.  in.,  the  torpedo  boats  having  been  sent  on  ahead  to 
Wilhelmshaven. 

At  9  a.  m.  of  the  13th  the  fleet  weighed  and  proceeded  to  Wilhelms- 
haven and  anchored. 

On  September  17  strategic  manoeuvres  were  begun,  covering  a  period 
of  four  days.  For  these  exercises  the  vessels  of  the  fleet  were  divided 
as  follows : 

National  Fleet  (blue):  Hildebrand,  Beowulf,  Siegfried,  Hazen,  Frith- 
jof)  Gefion,  Krokodil,  Natter,  Mucke,  Sleorpion,  Jagd,  Greif)  and  one 
torpedo-boat  division. 
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Hostile  Fleet  (yellow) :  Kurf'drst  Friedrich  Wilhelfr,  Brandenburg, 
Weissenburg,  Wdrth,Konig  Wilhclm,  Sachsen,  Wdrttemberg,  Grille,  Carola, 
Pfcil,  BUt.:,  and  one  torpedo-boat  division  of  specially  selected  large 
sea-going  torpedo  boats. 

The  general  idea  was :  A  hostile  licet  of  superior  force  threatens  the 
German  coast  of  the  North  Sea,  his  principal  aim  being  to  blockade  or 
control  the  month  of  the  Elbe  and  threaten  Hamburg  and  the  Kaiser 
Wilhehn  Canal.  To  accomplish  this  the  German  or  National  Fleet  must 
be  drawn  into  action  and  defeated.  The  enemy  was,  on  the  morning 
of  September  8,  concentrated  at  a  point  in  latitude  55°  north  and  6° 
east  (Greenwich). 

The  National  Fleet  divided  and  occupied  two  stations.  The  main 
force,  consisting  of  the  Hildebrand,  Beoivulf,  Siegfried,  Gefion,  and  a' 
torpedo-boat  division,  were  on  the  western  side  at  Borkum ;  the  remain- 
der, comprising  the  llagen,  Frithjof,  Jagd,  Greif  Natter,  Miieke,  and 
Slwrpion,  were  anchored  in  the  Lister  Tief,  north  of  the  island  of  Sylt. 
The  coast  signal  stations  were  in  active  service  for  the  defense,  and 
one  of  the  objects  in  view  was  to  test  the  availability  of  Helgoland  as 
a  central  station  for  communications. 

On  the  morning  of  the  18th  the  coast  station  at  Sylt  signaled  news 
of  the  approach  of  the  enemy,  from  the  westward,  the  latter  having 
learned  from  a  fishing  boat  that  part  of  the  German  fleet  was  there. 
The  Blues,  at  Borkum,  getting  news  of  this  movement  of  the  enemy, 
the  Admiral  telegraphed  the  force  at  Sylt  to  proceed  at  once  to  the 
southward  of  Helgoland  and  join  the  main  body  between  that  island 
and  the  light-ship  at  the  mouth  of  the  Weser.  The  scouts  Jagd  and 
Greif  were  sent  to  keep  touch  with  the  enemy ;  the  Gefion  being  dis- 
patched from  Borkum  toward  Sylt  for  the  same  purpose.  The  Blacker, 
carrying  the  commander  in  chief  as  umpire,  kept  in  touch  with  both 
fleets. 

The  Yellow  Fleet  reached  Sylt  too  late,  and  finding  it  deserted  by 
the  Blue  force,  turned  toward  Borkum,  having  been  erroneously 
informed  by  its  torpedo-boat  scouts  that  the  German  fleet  had  gone  in 
that  direction.  Meanwhile  the  Blue  force,  leaving  Sylt,  stood  down  for 
the  light-ship  at  the  Eider,  and  thence  toward  the  Weser  light-ship, 
this  movement  being  covered  by  the  scouts  Gefion,  Jagd,  and  Greif,  who 
deceived  the  Yellow  scouts  and  led  them  into  error  by  standing  toward 
Borkum.  The  two  Blue  squadrons,  therefore,  succeeded  in  effecting  a 
junction  without  being  discovered  by  the  enemy. 

The  Admiral  of  the  Blue  Fleet  intended  to  make  a  torpedo  attack  at 
night  on  the  enemy,  and  give  battle  in  the  morning,  but  the  weather 
becoming  rough  the  idea  had  to  be  abandoned,  and  it  became  necessary 
to  send  the  four  armored  gunboats  Miicle,  Slcorpion,  Natter,  and  Krolco- 
dil  into  the  Jade  for  shelter. 

On  the  morning  of  the  19th  the  Yellow  Fleet  appeared  off  Borkum, 
the  slow  scouts  Blitz,  Pfeil,  and  Carola  having  been  unable  to  keep 
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their  Admiral  informed  of  the  Blue's  movements.  Having  reconnoi- 
tered  the  anchorage  at  Borkuin,  the  Yellow  Fleet  proceeded  eastward 
along  the  islands  off  the  coast,  thinking  that  in  such  bad  weather  the 
inferior  sea  boats  of  the  defending  fleet  would  seek  shelter  in  the  shal- 
low water  behind  the  islands.  The  Yellow  ships  stood  along  in  column, 
with  the  scouts  to  seaward  and  the  torpedo  boats  reconnoitering  in 
shore,  and  finally  sighted  the  Blue  Squadron  off  Wangeroog. 

The  five  ships  of  the  Seigfried  class  were  anchored  near  the  outer 
Jade  light-ship  and  the  Milclce  class  farther  in.  The  torpedo  boat 
flotilla  was  sent  to  Helgoland  to  await  an  opportunity  of  at-tacking  the 
enemy  when  the  weather  should  moderate,  while  the  three  scouts, 
Gefton,  Jagd,  and  Greif,  were  dispatched  to  keep  in  touch  with  the 
enemy  and  keep  the  torpedo  boats  at  Helgoland  informed  of  his  move- 
ments. 

The  Admiral  of  the  Yellow  Fleet  sent  his  torpedo  boats  and  scouts 
to  the  northward  and  moved  on  to  the  attack.  The  Blue  ships  weighed 
anchor  and  kept  in  the  narrow  waters  of  the  Jade.  In  an  exchange  of 
fire  at  long  range  the  commander  in  chief  on  the  Blilcher,  as  umpire, 
decided  that  the  Bcotvtdf  (Blue)  and  Brandenburg  (Yellow)  were  put 
out  of  action.  In  an  encounter  near  Helgoland  between  the  opposing 
scouts  the  Jagd  (Yellow)  and  Pfeil  (Blue)  were  also  put  out  of  action. 
The  Yellow  Fleet  made  several  attempts  to  penetrate  the  Jade,  but 
were  unsuccessful  on  account  of  shallow  water  and  the  heavy  gun  fire 
of  the  Blue  Squadron. 

In  the  evening  of  the  19th  the  defending  fleet  anchored  in  the  Jade 
as  before,  and  the  Yellow  Squadron  put  to  sea  for  the  night,  the  weather 
having  moderated. 

The  Yellow  torpedo  boats  attacked  the  Blue  ships  in  the  Jade  at  11 
p.  m.,  and  about  the  same  time  the  Blue  flotilla  attacked  the  enemy's 
fleet  to  the  westward  of  Helgoland,  whose  location  had  been  discovered. 
Under  the  rules  a  torpedo  boat  reaching  within  500  meters  without 
being  under  heavy  gun  fire  was  adjudged  to  be  successful.  Conflicting 
claims  arose  in  consequence  of  these  attacks,  but  the  Konig  Wilhelm 
(Yellow)  and  a  dozen  torpedo  boats  (Blue)  were  decided  as  having  been 
put  out  of  action. 

At  6  a.  m.  of  the  20th  the  Yellow  Fleet  began  a  series  of  attacks  on 
the  defense  ships  anchored  in  the  Jade,  which  consisted  in  steaming 
as  near  the  Blues  as  permissible,  firing,  turning,  and  standing  out 
again.  Rough  weather  setting  in  at  noon,  the  fighting  was  stopped 
and  the  results  were  considered  indecisive. 

September  21  at  5  a.  m.  the  commander  in  chief  gave  notification  of 
the  completion  of  the  manoeuvres.  The  whole  fleet  assembled  at 
Wilhelmshaven,  from  whence  they  were  relegated  to  their  customary 
stations  and  duties. 

As  usual,  scant  information  has  been  obtainable  in  regard  to  the 
instructions  and  regulations  covering  the  details  of  the  main  themes 
11968— No.  17,  pt.  1 8 
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carried  out,  so  that  a  mere  recital  of  events  as  they  occurred  is  all  that 
could  be  given.  The  problem  of  seeking  an  enemy  at  sea  was  exx>eri- 
mented  with,  as  in  the  case  of  the  manoeuvres  of  other  nations,  with 
results  which,  in  the  absence  of  definite  knowledge  of  the  methods 
adopted,  preclude  argument. 

The  German  manoeuvres  present  one  noticeable  feature — the  value 
and  necessity  of  fast  cruisers  for  defense,  and  Germany's  weakness  in  - 
this  respect.  It  was  probably  the  intention  of  the  Admiralty  to  show 
this  want  to  the  country  that  led  them  to  depart  from  previous  methods 
and  allow  a  regular  newspaper  correspondent  to  go  on  board  the  Bliicher 
and  report  in  detail  the  progress  of  the  manoeuvres.  Press  comments 
emanating  from  this  source  laid  great  stress  upon  the  vital  need  of  a 
larger  program  of  naval  construction. 


GREAT  BRITAIN. 

The  review  at  Spithead  was  not  only  a  formidable  showing  of  Eng-  ! 
land's  strength  on  the  sea,  but  offered  an  occasion  for  extensive  exer-1 
cises  in  the  mobilization  and  preparation  for  war,  and  as  a  proof  that 
many  of  the  ships  there  assembled  were  in  fighting  trim  there  was  no 
delay  between  the  end  of  the  Jubilee  festivities  and  the  beginning  of 
the  summer  manoeuvres.     Immediately  after  the  review  came  instruc- 
tions from  the  Admiralty  regarding  the  movements  of  the  58  ships 
that  were  to  take  part  in  the  naval  manoeuvres.     It  was  ordered  that 
the  Channel  and  Eeserve  fleets  should  exercise  independently,  each  on 
separate  territory  ;  each  fleet  to  be  composed  of  two  divisions,  one 
operating  against  the  other  in  accordance  with  themes  given  by  the 
Admiralty.    Both  fleets  were  to  proceed  to  the  stations  assigned  them, 
coal,  and  prepare  for  the  manoeuvres,  which  were  to  commence  at  mid- 
night on  July  7  and  terminate  at  G  p.  m.  on  July  11.    The  torpedo 
destroyers  were  formed  into  two  flotillas,  and  independently  of  the 
naval  manoeuvres  were  to  carry  out  various  exercises  in  the  channel 
for  three  days,  July  3,  4,  and  5 — one  flotilla  operating  off  Plymouth,  I 
the  other  off  Portsmouth.     General  descriptive  data  of  the  ships  par- J 
ticipating  have  been  presented  in  an  article  on  the  Naval  Ileview  at 
Spithead,  to  which  reference  can  be  had. 

OPERATIONS  OF  THE  CHANNEL  FLEET. 
FORMATION. 

This  fleet,  comprising  30  vessels,  left  Spithead  on  the  afternoon  of 
July  1,  constituted  as  follows: 

First  division, — Vice- Admiral  Sir  II.  F.  Stephenson  in  command: 

First-class  battleships:  Majestic  (flagship),  Prince  George,  Mars,  Jupi- 
ter, Victorious,  and  Renown. 

First-class  cruisers :  Powerful  and  Terrible. 
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Second-class  cruisers:  Naiad,  Latona,  Thetis,  Tribune,  Sirius,  and 
Terpsichore. 

Third-class  cruiser:  Pelorus. 

First-class  torpedo  gunboat:   Halcyon. 

Second  division — Bear- Admiral  J.  Fellowes  in  command: 

First-class  battleships :  Magnificent,  Royal  Sovereign,  Resolution, 
Repulse,  and  Empress  of  India. 

First-class  cruisers :  Blake  and  Blenheim. 

Second-class  cruisers:  Charybdis,  Hermione,  Spartan,  Sappho,  and 
'Andromache. 

Third-class  cruiser :  Magicienne. 

First-class  torpedo  gunboat:  /Speedy. 

The  first  division  went  to  Lough  Swilly,  on  the  north  coast  of  Ireland, 
and  the  second  to  Blacksod  Bay,  on  the  west  coast,  where  they  both 
proceeded  to  coal  in  preparation  for  the  exercises. 

THEME. 

The  theme  set  by  the  Admiralty  was  as  follows: 

Declaration  of  war  between  the  two  divisions  of  the  Channel  Fleet 
will  occur  at  midnight  on  July  7,  and  active  operations  will  continue 
from  that  time  until  6  p.  m.  of  the  11th,  a  period  of  ninety  hours,  after 
which  all  hostilities  will  cease.  Operations  will  be  confined  to  an  area 
bounded  by  the  coast  of  Ireland,  the  fifty- second  parallel  of  north  lati- 
tude, the  seventh  meridian  of  west  longitude,  and  an  arc  of  a  circle  of 
350  miles  radius,  comprised  between  the  above  parallel  and  meridian, 
with  center  at  Blacksod  Bay. 

The  second  division  was  instructed  to  put  to  sea  on  the  afternoon  of 
the  7th,  leaving  behind  a  cruiser  charged  with  carrying  to  the  division, 
at  a  prearranged  rendezvous,  the  news  that  war  had  been  declared. 
This  cruiser  was  to  weigh  anchor  at  midnight  of  the  7th  and  proceed 
direct  to  the  rendezvous  at  a  uniform  speed  of  12  knots. 

The  position  of  the  rendezvous  was  unknown  to  the  adversary,  the 
first  division,  which  was  to  detail  two  cruisers  to  leave  Lough  Swilly 
some  time  during  the  7th  to  take  up  positions  30  miles  north  and  south 
of  Blacksod  Bay,  respectively.  They  were  prohibited  from  following 
the  second  division  on  its  departure  from  Blacksod  Bay,  or  the  cruiser 
that  was  to  start  at  midnight,  but  could  leave  their  positions  at  4  a.  m. 
of  the  8th,  and,  at  a  speed  of  17  knots,  begin  a  search  for  the  hostile 
cruiser  that  was  carrying  the  declaration  of  war,  assuming  that  the 
latter  would  follow  a  constant  course  to  the  westward  of  them,  whose 
exact  direction  was  unknown,  but  at  a  speed  of  12  knots.  If  the  latter 
should  be  sighted  by  either  of  the  search  cruisers,  she  might  endeavor 
to  elude  pursuit  by  any  desired  change  of  course  or  increase  of  speed. 
If  put  out  of  action  under  the  rules,  she  was  to  disclose  the  place  of 
rendezvous  for  which  she  was  bound,  return  to  Blacksod  Bay  and  take 
no  further  part  in  the  manoeuvres.     Meanwhile,  the  Admiral  command- 
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ing the  first  division,  as  soou  as  war  was  declared,  could  send  out  Irs 
remaining  cruisers  on  scouting  duty,  but  could  not  leave  Lough  Swilly 
with  his  battleshix>s  before  the  next  day. 

The  Admiral  of  the  second  division,  with  his  battle  squadron,  was  to 
wait  for  his  cruiser,  if  she  had  not  joined  him  before,  from  daylight  of 
the  9th  to  daylight  of  the  10th  within  15  miles  of  the  rendezvous, 
unless  within  that  time  he  was  warned  by  his  cruisers  of  the  near  pres- 
ence of  the  first  division  battle  squadron,  when  he  was  to  try  and  elude 
him.  Subject  to  these  conditions,  his  object  was  to  evade  his  adversary 
and  return  to  Blacksod  Bay.  The  objective  of  the  first  division  was  to 
find  his  adversary  and  prevent  such  return,  which  would  be  adjudged 
as  accomplished  if  the  battleships  of  the  first  division  had  at  any  time 
got  within  3  miles  of  those  of  the  second  division  before  the  latter  had 
arrived  within  10  miles  of  their  port. 

The  manoeuvres  formed  a  problem  involving  a  practical  illustration  of 
"the  curve  of  search,"  a  theoretically  established  curve  devised  and 
elaborated  by  two  French  naval  officers,  the  geometry  of  which  was 
explained  in  a  paper  accompanying  the  instructions  relating  to  the 
manoeuvres. 

As  stated  by  the  Times  correspondent  on  board  the  Majestic,  the 
problem  to  be  solved  was  as  follows : 

"A  ship,  A,  leaves  a  certain  point  at  an  hour  which  is  known  and 
steams  at  a  speed  which  is  known  and  constant,  but  in  a  direction  which 
is  unknown  save  that  it  lies  somewhere  in  an  arc  of  180  degrees  of 
which  the  center  is  the  point  of  departure.  At  each  successive  hour 
after  her  start  A  will  be  found  on  some  point  of  an  arc  of  which  the 
center  is  her  point  of  departure  and  the  radius  the  number  of  miles 
she  has  traversed  at  her  known  hourly  speed — in  this  case  12  knots. 
Some  hours  after  she  has  started  two  other  cruisers,  B  and  0,  each  hav- 
ing a  speed  of  17  knots,  start  in  pursuit  from  two  points  on  the  diameter 
of  the  arc  equidistant  from  its  center.  From  the  geometry  of  the  case 
it  is  manifest  that  their  courses  will  be  symmetrical,  and  therefore  only 
one  of  them  need  be  considered  in  detail. 

"  Obviously,  if  A  pursues  a  course  which  brings  her  within  sight  of 
B  before  the  latter  starts,  A  will  be  intercepted  within  a  few  hours  of 
her  departure;  but  if  she  pursues  a  course  slightly  more  divergent  B, 
when  she  starts,  must  shape  her  course  so  that  it  intersects  that  hypo- 
thctically  assigned  to  A  at  a  point  to  which  their  known  speeds  will 
have  brought  them  simultaneously.  If  the  course  hypothetically 
assigned  to  A  should  turn  out  to  be  the  one  actually  pursued  by  her, 
the  two  ships  will  meet  at  this  point,  and  in  any  case  it  is  certain  that 
when  B  is  at  this  point  A  is  somewhere  on  the  arc  of  the  circle  hypo- 
thetically, and  so  far  as  B  is  concerned  on  the  quadrant  of  which  the  i 
center  is  A's  point  of  departure  and  the  radius  a  line  joining  the  point 
reached  by  B  to  the  center.  Thenceforward  the  hourly  distance  cov-  j 
ered  by  A  and  B  will  be  12  and  17  miles,  respectively,  and  if  at  each 
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successive  hour  B  alters  course  so  as  to  cut  through  the  arc  on  some 
point  of  which  A  must  he  found,  B  will,  when  she  lias  traversed  the 
whole  quadrant,  have  steered  throughout  a  series  of  points,  some  one 
of  which  A  must  have  traversed  simultaneously  if  her  course  lay  in 
the  quadrant  at  all. 

u  Precisely  similar  reasoning  applies  to  the  course  of  C,  who  will 
traverse  an  exactly  similar  curve  in  the  other  quadrant  of  the  semi- 
circle in  which  the  course  of  A  must  necessarily  be,  so  that,  generally 
speaking,  it  would  seem  to  be  certain  that  A  must  be  intercepted  by 
either  B  or  C  at  some  point  or  other  in  the  two  courses  traversed 
by  them  which  lies  symmetrically  disposed  in  relation  to  the  line  which 
divides  their  respective  quadrants." 

ACTIVE   OPERATIONS — SECOND   DIVISION. 

Admir  1  Fellowes,  with  the  second  division,  left  Blacksod  Bay  about 
4  p.  m.  on  the  7th  at  a  speed  of  10  knots,  none  having  been  assigned 
by  the  Admiralty,  leaving  behind  the  cruiser  Blenheim,  which  had  been 
selected  to  carry  the  war  news.  The  fleet  started  out  in  a  formation  of 
four  lines,  the  central  ones  consisting  of  battleships  and  the  two  outer 
ones  of  cruisers.  At  midnight  the  sealed  instructions  were  opened  and 
read,  and  the  squadron  shaped  a  course  for  the  rendezvous  designated, 
which  was  305  miles  to  the  westward  of  the  harbor  of  departure,  in  lati- 
tude 54°  10'  north  and  longitude  18°  55'  west.  The  cruisers  Blake.  Spar- 
tan, Sappho,  Andromache,  and  Magicienne  were  then  sent  back  to  find 
and  help  the  Blenheim  in  case  of  need,  while  the  Charybdis  and  Hermione 
were  sent  in  different  directions  in  order  to  mislead  the  hostile  scouts. 
The  cruisers  found  the  Blenheim  in  the  afternoon  of  July  8,  and  in  her 
company  overtook  their  division  about  90  miles  from  the  rendezvous. 
As  soon  as  the  Blenheim  and  other  cruisers  had  rejoined,  Admiral  Fel- 
lowes, following  his  interpretation  of  the  Admiralty  instructions,  imme- 
diately put  about  and  returned  toward  Blacksod  Bay  at  full  speed  with 
his  fleet.  At  first  the  formation  was  in  double  column,  the  battleships 
in  one  and  the  cruisers  in  the  other  column.  This  formation  was  kept 
up  during  the  night  of  the  8th,  but  in  the  early  morning  of  the  next  day 
the  cruisers  were  sent  off  some  distance  to  keep  a  sharp  lookout  for  the 
enemy.  Standing  well  to  the  southward  of  the  objective,  thefieet  sighted 
the  Irish  coast  about  7.30  a.  m.  of  the  9th,  and,  hugging  the  shore,  ran 
into  Blacksod  Bay  and  anchored  at  noon,  after  an  absence  of  about 
forty-four  hours,  unmolested  and  without  even  having  seen  the  enemy. 

THE   BLENHEIM. 

Shortly  before  the  hour  set  for  the  departure  of  the  Blenheim  with 
the  war  news  there  came  on  a  heavy  rain,  accompanied  by  a  fog,  under 
cover  of  which  the  cruiser  slipped  out  of  harbor  at  midnight  and  pro- 
ceeded straight  away  for  the  rendezvous  at  12  knots,  and  was  met  by 
the  cruisers  of  her  own  fleet  without  having  been  observed  by  the  scouts 
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of  the  enemy.  The  search  problem  had  failed,  and  under  the  condi- 
tions imposed  by  the  Admiralty  it  seems  that  the  fog  and  generally 
unfavorable  weather  were  alone  responsible  for  this  result.  Admiral 
Fellowes,  assured  of  his  success,  telegraphed  to  the  Admiralty  the  details 
and  results  of  his  manoeuvres.  A  speedy  reply  was  received:  "If  you 
have  not  already  gone  to  your  place  of  rendezvous,  put  out  to  sea  again 
and  steam  200  miles  west,"  implying  that  the  instructions  of  the  Admi- 
ralty had  been  misunderstood.  The  second  division  accordingly  went 
to  sea  again  about  9  p.  m.  of  the  9th  and  carried  out  the  orders  of  the 
Admiralty.  The  commanding  Admiral,  deeming  hostilities  at  an  end 
as  far  as  his  fleet  was  involved,  took  no  precautions  to  guard  against  or 
search  for  the  enemy,  but  steamed  along  leisurely  in  column  of  vessels. 
Early  the  next  morning  the  Powerful  was  sighted,  and,  after  apparently 
assuring  herself  of  the  strength  and  course  of  the  fleet,  disappeared  to 
report  the  news  to  her  Admiral. 

At  8  a.  m.  of  the  11th  the  second  division  was  again  in  the  vicinity 
of  Blacksod  Bay  and  sighted  the  first  division  approaching  at  full 
speed,  cleared  for  action.  In  reply  to  a  gunshot  fired  by  the  Majestic 
when  within  range  Admiral  Fellowes  signaled  a  long  message,  telling  of 
his  previous  visit  to  Blacksod  Bay  and  the  Admiralty  instructions 
requiring  him  to  put  to  sea  again,  and  saying  further  that  the  second 
division  could  no  longer  regard  the  first  as  an  enemy,  but  rejoined  his 
(Admiral  Stephenson's)  squadron  as  a  friend. 

ACTIVE   OPERATIONS — FIRST   DIVISION. 

From  the  tenor  of  the  Admiralty  instructions  it  appears  that  Ad- 
miral Stephenson  assumed  that  the  mano3uvres  were  intended  to  repre- 
sent an  attack  on  Bantry  Bay  by  the  French  from  Brest.  Observing 
that  Blacksod  Bay  is  approximately  as  far  from  Lough  Swilly  as  Brest 
is  from  Plymouth,  and  that  Bantry  Bay  lies  in  a  northwesterly  direction 
from  Brest  at  a  distance  of  some  300  miles,  and  as  it  was  known  that 
the  rendezvous  of  the  second  division  was  not  more  than  350  miles 
from  Blacksod  Bay,  it  was  probable  that  it  would  not  be  more  than  300 
miles.  As  a  cruiser  leaving  Blacksod  Bay  at  midnight  on  the  7th 
would,  at  12  knots  speed,  steam  about  300  miles  by  daylight  on  the  9th, 
it  Mas  assumed  that  the  unknown  rendezvous  of  the  second  division 
would  be  about  320  miles  in  a  northwesterly  direction  from  Blacksod 
Bay,  upon  which  assumption  Admiral  Stephenson  regulated  his  move- 
ments.- 

Shortly  before  noon  of  July  7  the  two  cruisers,  Poiverful  and  Terrible, 
were  sent  out  with  instructions  to  steer  so  as  to  be  30  miles  off  Blacksod 
Bay  by  midnight  of  that  day,  the  Poiverful  x^roceeding  to  a  station 
north  and  the  Terrible  south.  The  Poiverful  was  to  prosecute  the 
search  curve  on  the  supposition  that  the  hostile  cruiser  was  sailing 
westward  at  the  rate  of  12  knots  an  hour,  but  the  Terrible,  instead  of 
prosecuting  a  similar  curve,  was  ordered  to  steam  direct  from  the  station 
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south  of  Blacksod  Bay  to  a  point  on  the  curve  of  the  Powerful,  where, 
if  correctly  divined,  and  the  curve  accurately  followed,  both  ships  would 
meet  the  Blenheim  at  the  same  time,  demand  the  rendezvous,  and  put 
the  hostile  cruiser  out  of  action.  In  the  fog  that  ensued  the  Powerful 
failed  to  sight  the  Blenheim  at  all,  and  the  Terrible,  delayed  by  trouble 
with  her  engines,  reached  the  point  of  meeting  an  hour  after  the  Power- 
ful had  passed,  and  foiling  to  sight  her  proceeded  to  rejoin  her  Admiral, 
in  accordance  with  instructions. 

The  Pelorus  was  dispatched  at  midnight  to  reenforce  the  Powerful. 

At  noon  of  July  8  the  remainder  of  the  first  division  proceeded  at  a 
speed  of  11  knots  on  a  direct  course  from  Lough  Swilly  to  the  assumed 
rendezvous.  On  quitting  port  the  fleet  was  joined  by  the  Pelorus,  who 
reported  that  the  enemy  had  not  been  sighted  before  she  parted  com- 
pany with  her  consort.  Before  daybreak  of  the  9th  the  Terrible  rejoined 
and  reported  that  she  had  missed  the  Powerful,  as  well  as  the  enemy's 
cruiser,  and  had  sighted  five  ships  off  Blacksod  Bay  about  10.30  p.  m. 
t)n  the  7th,  on  an  EKE.  course,  but  was  too  far  off  to  determine  whether 
they  were  cruisers  or  battleships. 

Early  on  the  morning  of  the  9th,  on  approaching  the  assumed  rendez- 
vous, the  battleships  and  cruisers,  which  had  maintained  a  formation 
in  close  order  during  the  night,  now  assumed  intervals  of  5  miles,  in 
one  of  the  lookout  formations  devised  by  Sir  Michael  Culme- Seymour, 
the  flagship  Majestic  occupying  the  center,  the  remaining  ships  of  the 
fleet  bearing  30°  forward  of  her  beam  on  either  side.  In  this  formation, 
covering  a  front  of  about  50  miles,  the  fleet  swept  through  the  assumed 
rendezvous  of  the  enemy,  finding  no  trace  of  the  latter.  About  7  a.  in. 
on  the  9th  the  Powerful  came  up  and  reported  that  she  had  given  up 
her  search  twelve  hours  before  and  had  sighted  nothing.  By  noon  of 
the  9th,  it  being  evident  that  the  enemy  had  been  missed,  the  course 
was  shax)ed  direct  for  Blacksod  Bay  and  the  speed  reduced  to  10  knots, 
as  there  was  apparently  no  need  to  keep  up  the  strain  on  engines  and 
personnel. 

An  extended  lookout  formation  in  line  abreast  was  assumed,  the  flag- 
ship in  the  center,  the  starboard  wing  being  reenforcedby  the  Powerful 
and  Terrible.  At  2  a.  m.  on  the  10th  the  Powerful  was  ordered  to  pro- 
ceed at  16  knots  for  150  miles  to  the  southeastward,  and  the  Terrible  at 
the  same  speed  to  the  southward,  returning  to  the  rendezvous  10  miles  to 
the  westward  of  Blacksod  Bay,  or  earlier,  if  there  should  be  any  news 
to  communicate.  The  engines  of  the  Terrible  giving  trouble  she  sig- 
naled her  inability  to  steam  more  than  14  knots  and  was  ordered  to 
remain  with  the  fleet. 

Between  8  and  9  p.  m.  the  Powerful  was  sighted  on  her  return  with 
signals  flying  that  the  enemy  had  been  seen.  A  wrong  signal  having 
been  hoisted  by  one  of  the  ships  to  indicate  the  direction  in  which  the 
Powerful  had  sighted  the  enemy  had  the  effect  of  changing  the  course 
of  the  fleet  for  a  time,  which  was  soon  rectified,  however,  as  the  Power- 
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ful  at  21  knots  speed  approached.  When  near  enough  she  signaled 
that  at  7  a.  m.  she  had  sighted  eight  ships  of  the  enemy  about  latitude 
54°  north,  longitude  13°  west,  steering  for  Blacksod  Bay,  and  that  at 
their  apparent  speed  it  was  just  possible  to  intercept  them  at  that  place. 
The  former  course  was  then  resumed  at  full  speed  about  15  knots,  the 
Powerful  being  ordered  ahead  to  get  and  keep  touch  with  the  enemy, 
three  second-class  cruisers  being  subsequently  dispatched  to  reenforce 
her.     They  returned  in  tbe  evening  with  no  further  information. 

Arriving  off  Blacksod  Bay  the  fleet  was  stopped  and  the  Thetis  was 
sent  ahead  to  examine  the  anchorage  for  the  enemy's  ships.  Returning 
with  the  u negative"  flag  flying,  by  mistake  reported  as  "affirmative," 
but  soon  rectified,  the  fleet  was  disposed  for  the  night,  making  short- 
distance  cruises,  the  battleships  patroliug  slowly  along  tbe  tangent  to 
a  circle  drawn  with  a  radius  of  10  miles  from  Black  Rock  at  the  entrance 
to  Blacksod  Bay,  the  cruisers  disposed  north  and  south  in  such  a  man- 
ner as  to  detect  the  approach  of  the  enemy  and  by  signal  enable  the 
battleships  to  intercept  him.  The  Terrible  to  seaward  of  the  battleships 
hoisted  a  signal  at  8  a.  m.  of  July  11  that  the  enemy  was  in  sight,  when 
prompt  preparations  were  made  to  engage  him,  with  the  result  pre- 
viously related. 

The  manoeuvres  of  the  fleet  thus  ended  in  a  misunderstanding  and 
caused  general  disappointment.  The  two  divisions  then  parted  com- 
pany, Admiral  Stephenson  signaling  his  intention  to  anchor  at  Bere- 
haven,  while  the  second  division  should  go  to  Blacksod  Bay.  After 
carrying  out  target  practice  the  divisions  were  to  meet  at  Portland. 

COMMENTS. 

As  a  matter  of  course  sharp  criticism  from  the  profession  ensued.  It 
was  declared  that  the  task  set  for  the  second  division  was  contradic- 
tory; that  the  wording  of  the  Admiralty  instructions — which  in  exact 
terms  were:  "The  Admiral  of  the  second  division,  with  his  battle 
squadron,  will  wait  for  his  cruiser,  if  she  has  not  joined  him  before, 
from  daylight  of  the  9th  to  daylight  of  the  10th,  within  15  miles  of  the 
rendezvous,  unless  within  that  time  he  is  warned  by  his  cruisers  of 
the  near  presence  of  the  first  division  battle  squadron" — admitted  of 
Admiral  Fellowes's  interpretation  that  he  was  empowered  to  return 
with  his  divisioii  to  Blacksod  Bay  as  soon  as  the  Blenheim  reached 
him.  The  Admiralty,  however,  saw  it  in  a  different  light,  as  it  was 
evidently  intended  that  the  second  division  should  reach  the  appointed 
rendezvous.  At  all  events,  as  the  sequel  proved,  the  second  division 
had  ample  time  to  reach  the  rendezvous  after  the  cruiser  joined  him, 
remain  there  the  allotted  time,  and  return  to  Blacksod  Bay  unmolested, 
owing  to  the  fact  that  the  Blenheim  was  not  intercepted  by  the  enemy's 
search  cruisers,  and  the  fixed  idea  of  Admiral  Stephenson  that  the 
manoeuvres  were  intended  to  represent  a  French  attack  on  Bantry 
Bay,  and  which  led  him  so  far  from  the  true  bearing  of  his  enemy's 
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rendezvous,  though  he  had  hit  upon  the  distance.  It  has  been  main- 
tained that  the  result  would  probably  have  been  different  had  the 
Powerful  and  Terrible  followed  the  whole  length  of  the  search  curves 
prescribed  by  the  instructions,  in  which  case  the  track  of  the  Blenheim 
would  have  been  intersected  by  them  fifteen  hours  after  they  had 
started,  or  at  7  p.  m.  on  July  8  (see  chart  I  appended,  a  reproduction 
from  Eevista  Marittima,  October,  1897),  and  the  cruiser  would  have 
been  sighted  at  that  hour,  even  if  the  curves  had  not  been  followed 
witli  precision,  and  under  the  instructions  Admiral  Stephenson  could 
have  assigned  any  convenient  x>oint  of  assembly  for  his  search  cruisers. 
Contact  with  the  enemy  not  having  been  established,  the  first  division 
could  only  proceed  to  the  port  which  was  the  enemy's  objective,  and 
await  him  there,  which  was  done. 

The  manoeuvres  contributed  nothing  new  toward  the  solution  of  the 
search  problem,  and  the  supposition  that  the  enemy  would  start  at  a 
known  hour  and  maintain  a  known  speed  and  course  would  not  be  con- 
sidered available  in  time  of  war,  upon  which,  in  addition  to  favorable 
weather,  its  success  evidently  must  depend. 

OPERATIONS  OF  THE  RESERVE  FLEET. 
FORMATION. 

The  Eeserve  Fleet  of  28  vessels  left  Spithead  on  July  2,  constituted 
as  follows: 

First  division. — Yice-Admiral  Oompton  E.  Domville  in  command: 

First-class  battleships :  Benbow,  Hotve,  Gbllingivood. 

Second-class  battleships:  Alexandra  (flagship),  Devastation,  Colossus. 

First-class  cruiser:  Australia. 

Second-class  cruisers:  Venus,  Diana,  Isis,  Melampus,  Apollo,  jEoIus, 
Phwton. 

First-class  torpedo  gunboat :  Hazard. 

Second  division. — Rear- Admiral  Hugo  L.  Pearson  in  command: 

First-class  battleship:  Sans  Pareil  (flagship). 

Second-class  battleships :  Edinburgh,  Thunderer. 

First-class  cruisers :  Warspite,  Aurora  (counting  as  battleships  for 
the  manoeuvres),  Galatea. 

Second-class  cruisers :  Dido,  Juno. 

Third-class  cruisers :  Doris,  Mersey,  Leander,  Brilliant. 

First-class  torpedo  gunboat :  Antelope. 

The  first  division  went  to  Milford  Haven,  on  the  southwest  coast  of 
Wales,  and  the  second  division  to  JBerehaven,  on  the  south  coast  of  Ire- 
land, where  each  coaled  and  prepared  for  the  manoeuvres. 

RULES  AND  CONDITIONS. 

"Active  operations  will  begin  at  midnight,  July  7,  and  end  at  G  p. 
m.,  July  11,  a  period  of  ninety  hours,  beyond  which  no  hostile  act  may 
take  place.     Vessels  at  sea  before  the  8th  are  merely  out  in  preparation. 


122 

"  Battle  squadrons  can  not  be  divided  and  must  be  intact  at  the 
moment  of  carrying'  out  their  object. 

"Cruisers  may  be  put  out  of  action  according  to  the  following  rules: 

UA  first-class  cruiser  can  put  a  second-class  cruiser  out  of  action  if  she 
can  remain  within  a  mile  of  her  for  fifty  minutes,  or  a  third-class  cruiser 
if  within  a  mile  of  her  for  thirty  minutes.  A  second-class  cruiser  can 
put  a  third-class  cruiser  out  of  action  by  remaining  within  a  mile  of  her 
for  forty  minutes.  Two  second-class  cruisers  defeat  a  first-class  cruiser 
if  both  remain  within  a  mile  of  her  for  one  hundred  minutes,  and  two 
third-class  cruisers  defeat  a  second-class  cruiser  under  the  same  condi- 
tions at  the  end  of  eighty  minutes. 

u  Other  combinations  may  be  made,  as,  for  example,  one  first  class 
with  the  assistance  of  one  second  or  third  class  cruiser  can  put  a  first- 
class  cruiser  out  of  action  by  remaining  within  a  mile  of  her  for  seventy 
minutes,  or  one  second  and  one  third  class  cruiser  together  can  disable 
a  second-class  cruiser  by  remaining  within  a  mile  of  her  for  forty  minutes. 
If  a  group  of  more  than  two  vessels  meet  a  smaller  group  on  the  other 
side  it  must  divide  in  order  to  act  in  accordance  with  the  above  rules. 
The  period  of  action  will  be  marked  by  two  guns  fired  from  the  larger 
ship,  the  first  when  in  the  judgment  of  the  observer  on  the  larger  ship  the 
enemy  is  within  the  prescribed  distance,  and  the  second  at  the  end  of 
the  time  allowed.     No  other  guns  than  those  are  to  be  fired. 

u  Cruisers  put  out  of  action  under  the  rules  can  take  no  further  part 
in  the  manoeuvres,  but  must  return  to  their  port  flying  the  pilot  flag 
at  the  fore.  They  may  select  their  own  route, but  are  strictly  prohibited 
from  communicating  any  information  concerning  the  manoeuvres  to  the 
ships  of  either  side  whom  they  may  meet. 

"At  the  expiration  of  active  operations  cruisers  at  the  ports  will 
carry  out  such  orders  as  they  may  have  received  relative  to  target 
practice  and  to  then  return  to  the  port  of  inspection. 

"  A  copy  of  the  ship's  log  and  signal  log  of  any  ship  taking  part  in 
the  manoeuvres,  commencing  twelve  hours  before  and  ending  twelve 
hours  after  active  operations,  is  to  be  forwarded  to  the  Admiralty  with 
the  reports  of  the  commanders  in  chief.  A  board  of  umpires  is  to  be 
formed  in  each  fleet  from  the  captains  of  battleships  to  decide  upon 
the  claims  made  by  the  cruisers  of  each  division." 

THEME. 

The  commander  in  chief  of  a  defensive  fleet  (first  division)  stationed 
at  Milford  Haven  receives  information  that  a  hostile  fleet  (second 
division)  concentrated  at  one  of  two  established  points,  which  are 
unknown  to  the  defense,  will  attempt  a  sudden  descent  from  the 
nearest  rendezvous  on  Berehaven  or  Falmouth  as  he  (the  enemy)  may 
decide  upon  at  the  last  moment,  leaving  the  point  of  assembly  at  mid- 
night of  July  10. 

The  object  of  the  defense  squadron  is  to  search  for  and  intercept  the 
enemy  before  he  can  reach  his  objective;   of  the  attacking  division,  to 
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i  avoid  being  intercepted  at  sea  by  the  battle  squadron  of  the  defense — 

J  which  will  have  been  gained  if  it  can  reach  a  point  10  miles  from  one 

:  of  the  ports  before  the  defense  division  has  at  any  time  been  within 

3  miles  of  it. 

The  two  points  of  meeting  of  the  hostile  squadron,  called  A  and  B, 

I  are  known  to  be  over  100  miles  apart;  that  both  are  equidistant  from 

Brow  Head  in  Ireland,  and  that  the  distance  of  A  from  the  island  of 

■  St.  Marys,  Scilly,  is  equal  to  the  distance  of  B  from  Fastnet  Bock. 

The  area  of  operations  is  limited  by  the  arc  of  a  circle  of  220  miles 
radius  drawn  from  Fastnet  Bock  and  bounded  on  the  north  by  the 
fifty -second  parallel. 

According  to  the  instructions  of  the  Admiralty,  the  attacking  squad- 
ron (second  division),  stationed  at  Berehaven  in  Bantry  Bay,  could,  at 
discretion,  leave  its  base  as  early  as  noon  of  July  7  and  go  outside  the 
field  of  operations,  but  remain  outside  not  longer  than  twenty-four 
hours;  after  returning  into  the  belt  of  action,  the  division  was  to  go  to 
one  of  the  rendezvous  selected,  in  the  open  sea,  presumably  to  meet  an 
imaginary  ally,  to  be  at  one  of  these  points  at  midnight  of  the  10th, 
after  which  it  was  at  liberty  to  make  the  attack  on  Falmouth  or 
Berehaven. 

The  squadron  of  the  defense  (first  division)  was  not  permitted  to 
begin  its  scouting  duty  prior  to  the  opening  of  hostilities,  midnight  of 
July  7,  and  the  battle  squadron  could  not  start  operations  until  twenty- 
four  hours  later;  that  is,  at  midnight  of  July  8. 

ACTIVE   OPERATIONS — FIRST   DIVISION. 

The  first  object  of  Admiral  Domville  was  to  try  and  locate  the  two 
rendezvous  of  the  enemy,  as  nearly  as  possible,  at  one  of  which  he 
was  ordered  to  be  at  midnight  of  July  10.  The  conditions  of  concen- 
tration of  the  attacking  division  comprised  an  extended  area,  which  it 
Avas  decided  upon  to  construct  graphically,  so  that  an  idea  could  be 
formed  of  the  extent  to  be  explored,  in  which,  if  the  enemy's  where- 
abouts could  at  any  time  be  ascertained,  it  might  lead  to  a  knowledge 
of  which  of  the  two  ports  was  to  be  attacked. 

In  the  Chart  II,  appended,  it  is  assumed  that  Fastnet  Bock  and  Brow 
Head  are  identical,  there  being  a  difference  of  only  8  miles  between 
them.  The  method  of  construction  was  as  follows:  The  Admiralty 
instructions  stated  that  both  rendezvous  are  equidistant  from  Brow 
Head,  over  100  miles  apart,  and  that  one  of  them  is  as  far  from  Fastnet 
Bock  as  the  other  is  from  St.  Marys,  Scilly,  it  follows  that  the  rendez- 
vous A  must  be  equidistant  from  St.  Marys  and  Browr  Head. 

By  drawing  a  line  from  Brow  Head  to  St.  Marys,  Scilly,  bisecting  it, 
and  erecting  a  perpendicular  at  the  point  of  bisection,  a  line  is  obtained 
running  in  a  northeast  and  southwest  direction,  in  some  part  of  which 
the  rendezvous  A  must  lie.  Laying  off',  at  equal  intervals  in  this  per- 
pendicular, points  to  represent  assumed  positions  of  A,  then  by  the 
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use  of  a  pair  of  dividers  the  complementary  point  B  for  each  assumed 
position  of  A  can  be  found.  In  order  to  lessen  the  area  in  which  all 
the  possible  rendezvous  might  lie,  it  was  considered  permissible  to 
eliminate  such  points  as  fell  too  near  one  or  the  other  of  the  threatened 
ports,  or  whose  position  would  be  obviously  unfair  to  one  side  or  the 
other.  Again,  the  speed  of  the  attacking  squadron  could  safely  be 
assumed  as  not  exceeding  10  knots,  which,  during  the  time  allowed  for 
the  descent  to  take  place — namely,  from  midnight  of  July  10  to  6  p.  m. 
of  July  11,  a  period  of  eighteen  hours — furnished  a  radius  of  180  miles 
from  each  of  the  threatened  ports,  from  which  a  series  of  circles  with 
that  radius  were  drawn,  and  more  positions  eliminated.  The  resulting 
construction  was  found  to  be  an  area,  of  an  approximate  horseshoe 
shape,  450  miles  long  with  a  variable  width,  whose  maximum  was 
about  100  miles.  Within  this  area  or  danger  zone  of  the  whole  field  of 
operations  the  enemy  might  be  expected  to  make  his  appearance  at  or 
before  midnight  of  the  10th,  and  which  it  became  the  duty  of  the  first 
division  to  explore,  discover  the  enemy,  the  direction  in  which  he  was 
moving,  and  concentrate  his  battle  squadron  near  the  threatened  port 
of  attack  in  time  to  defend  it.  For  this  purpose  Admiral  Domville  had 
at  his  disposition  six  battleships  and  nine  cruisers,  a  force  considered 
very  small  for  the  task  of  exploring  so  large  an  area. 

The  cruisers  were  sent  out  from  Milford  Haven  at  midnight  of  July  7 
in  three  divisions,  with  instructions  to  search  the  western  area  of  the 
dangerous  zone  and  gradually  sweep  round  to  the  south  and  southeast 
and  conduct  a  careful  search  in  every  part  of  the  latter  until  a  late 
hour  on  the  10th,  until  it  could  be  concluded  that  the  enemy  did  not 
intend  to  attack  the  port  nearest  that  quarter.  By  keeping  his  battle 
squadron  in  the  vicinity  of  the  known  line  of  the  A  rendezvous  Admiral 
Domville  hoped  to  be  able  to  steam  to  either  point  of  attack  at  the  last 
moment  in  order  to  intercept  the  enemy,  should  the  scouting  efforts  of 
his  cruisers  develop  which  was  the  objective. 

The  first  group  comprised  the  Australia  and  Phaeton;  the  second,  the 
Venus,  Diana,  and  Isis;  the  third,  the  Melampus,  Apollo,  and  JEolus, 
while  the  Hazard  accompanied  them  to  maintain  communication 
between  the  cruisers  and  the  flag.  Five  places  of  rendezvous  were 
determined  upon  where  the  flagship  could  be  found  during  specified 
periods  on  the  9th  and  10th,  viz:  (1)  In  latitude  50°  29'  north,  longi- 
tude 8°  10'  west;  (2)  in  latitude  49°  52'  north,  longitude  8°  55'  west;. 
(3)  in  latitude  50°  35'  north,  longitude  12°  30'  west;  (4)  in  latitude  49° 
28'  north,  longitude  10°  20'  west,  and  (5)  in  latitude  49°  45'  north, 
longitude  7°  0'  west. 

The  second  and  third  groups,  being  composed  of  the  faster  vessels, 
whose  nominal  speed  was  18  to  19  knots,  were  assigned  the  task  of 
exploring  the  longest  arc,  from  the  fifty-second  parallel  to  the  westward 
of  Ireland  around  to  the  French  coast. 

Twenty-four  hours  after  the  cruisers  had  gone,  at  midnight  of  July 
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J  8,  the  battle  squadron  of  the  first  division  went  to  sea  from  Milford 

!  Haven.     When   clear  of  the  harbor  a  formation   was  taken   in   line 

abreast  at  6  cables  distance,  covering  a  front  of  3  miles.     The  course 

was  to  the  southwestward,  and  the  object  to  assist  the  work  of  the 

cruisers  by  exploring  the  region  to  the  eastward  of  them. 

A  few  hours  after  leaving  port  a  small  vessel  was  sighted  (the  Ante- 
lope), which  ran  close  enough  to  the  Alexandra  to  recognize  the  hostile 
nature  of  the  squadron,  and,  replying  to  the  challenge,  disappeared  in 
the  darkness. 

Soon  after  daylight  on  the  9th  the  speed  was  increased  to  12  knots 
and  the  distance  between  the  ships  increased  to  10  cables,  extending 
the  front  to  5  miles.  At  noon  of  July  9  the  squadron  had  reached  the 
first  rendezvous  (1),  over  Labadie  Bank,  but  no  cruisers  being  sighted 
they  continued  on  to  the  southward  to  a  point  about  180  miles  from 
Milford  Haven,  the  second  place  of  rendezvous  (2),  reaching  it  at  6 
p.  m.  on  the  9th,  where  the  Hazard  was  met.  She  communicated  the 
information  that  she  had  seen  the  Diana,  Apollo,  and  JEolns  a  little 
after  noon,  who  had  nothing  to  report,  but  that  at  3.15  p.  m.  she  had 
fallen  in  with  the  Australia,  Venus,  and  Phaeton,  who  informed  her 
that  they  had  seen  suspicious  lights  at  2  a.  m.  to  the  southeastward. 
No  reason  was  given  for  not  establishing  contact  with  the  suspicious 
lights.  The  Hazard  was  then  dispatched  on  a  cruise  through  the 
northeastern  quarter  of  the  field  of  operations,  from  the  Irish  to  the 
Cornish  coast,  to  discover  whether  the  enemy  had  got  in  rear  of  them. 
The  fleet  then  returned  slowly  toward  the  first  rendezvous. 

At  7  a.  m.  on  the  10th  the  formation  at  5  cables  distance  was  resumed, 
and  the  rendezvous  was  reached,  where  the  fleet  stopped  for  a  short 
time,  afterwards  starting  to  the  southward  in  line  at  5  miles  distance, 
covering  a  front  of  25  miles.  About  8  p.  m.  the  Hazard  rejoined  from 
the  northward,  having  seen  nothing  of  the  enemy.  At  dark  the  fleet 
closed  in  again.  At  9  p.  m.  the  Isis  was  signaled,  bringing  information 
that  she  had  sighted  thirteen  of  the  enemy's  ships  at  10  a.  m.  in  lati- 
tude 48°  15'  north,  longitude  7°  30'  west  (a),  standing  to  the  westward, 
and  that  she  had  been  chased  by  five  of  the  enemy's  cruisers  until  1 
p.  m.,  when  they  gave  up  the  pursuit  in  latitude  49°  0'  north,  longi- 
tude 9°  0'  west  (b),  and  stood  to  the  southward. 

At  10.30  p.  m.  the  JEolus  rejoined,  reporting  that  she  had  sighted 
the  enemy's  battle  squadron  at  3.15  p.  m.  in  latitude  48°  44'  north, 
longitude  8°  15'  west  (c),  and  that  they  were  standing  to  the  northeast. 
She  kept  in  touch  with  them  for  an  hour,  during  which  time  they 
apparently  maintained  a  steady  course.  She  was  then  chased  until 
8  p.  in.,  when  she  succeeded  in  outdistancing  her  pursuers. 

The  remaining  cruisers  of  the  first  division  now  began  to  arrive,  and 
at  11  p.  m.  all  had  rejoined  the  flag  except  the  Diana,  whom  the  Isis 
had  seen  early  in  the  day,  having  signaled  to  the  latter  that  she  could 
only  make  14£  knots.    It  was  thereupon  assumed  that  she  had  been 
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captured,  though  it  turned  out  that  having  failed  to  meet  the  fleet  at 
the  rendezvous,  she  had  gone  to  Berehaven  to  look  for  it,  and  pursuing 
a  circuitous  route  to  avoid  the  enemy,  rejoined  the  fleet  after  hostilities 
had  ceased.  The  information  obtained  from  the  Molus  led  Admiral 
Domville  to  infer  that  the  enemy's  squadron  had  gone  to  the  southward 
and  kept  outside  the  zone  of  search  as  long  as  possible,  and  that  he 
was  now  on  way  to  that  point  of  assembly  which,  judging  from  his 
course  and  estimated  speed,  was  favorably  located  for  an  attack  on 
Falmouth.  He  therefore  decided  to  make  for  that  port,  and  at  11.50  p.  m. 
of  the  10th  started  for  Land's  End  at  full  speed  with  his  battleships  and 
the  Venus,  Isis  and  Hazard,  having  dispatched  the  Australia  and  other 
cruisers  to  further  reconnoiter. 

Speed  was  kept  up  at  12  knots  during  the  night  of  the  10th,  and  at 
9  a.  m.  of  the  11th  the  squadron  was  oft"  the  Lizard,  when,  there  being 
no  further  reason  for  haste,  the  squadron  was  slowed  down  and  for  the 
rest  of  the  day  stood  oft"  and  on  in  front  of  Falmouth  Bay,  awaiting  the 
enemy.  The  latter  put  in  appearance  at  5  p.  m.  of  the  11th,  having 
started  from  the  rendezvous  at  the  appointed  time,  which  was  at  a  point 
farther  west  than  was  estimated  by  the  first  division,  requiring  them 
to  steam  210  miles  to  the  port  of  attack.  As  soon  as  the  enemy  was 
sighted  the  cruisers  of  the  defense  squadron  were  ordered  to  take- 
position  ahead  of  the  battleships,  the  latter  in  column,  and  the  squadron 
stood  at  increased  speed  toward  the  attacking  force,  and  altering  the 
course  16  points  to  starboard  remained  within  range  of  them  until  G 
p.  m. 

The  victory  was  decided  in  favor  of  Admiral  Domville  who,  with  his 
squadron  had,  according  to  the  rules,  succeeded  in  preventing  the 
enemy  from  attaining  his  objective. 

ACTIVE   OPERATIONS — SECOND   DIVISION. 

(Sec  Chart  II.) 

The  two  places  of  rendezvous  assigned  by  the  Admiralty  for  the 
second  division,  from  one  of  which  they  were  ordered  to  move  at  mid- 
night of  July  10  on  Falmouth  or  Berehaven,  were : 

A  (eastern  rendezvous),  latitude  48°  48'  north,  longitude  10°  west. 

B  (western  rendezvous),  latitude  50°  21'  north,  longitude  13°  40' 
west. 

Both  of  these  points,  as  may  be  seen  from  the  annexed  chart,  were 
more  favorably  located  for  an  attack  on  Berehaven  than  Falmouth, 
being  nearer  the  former.  Admiral  Pearson  decided  to  choose  the 
eastern  rendezvous  and  approach  it  from  the  eastward,  presumably  to 
throw  the  defending  division  off  the  scent  and  then  to  attack  Falmouth. 

The  fleet  left  Berehaven  at  4  p.  m.  July  7,  in  fine  weather,  and  stood 
to  the  southward  and  westward  in  column  of  vessels,  reaching  the 
southern  limit  of  the  field  of  operations  about  6  p.  m.  on  the  8th,  when 
course  was  changed  to  the  southward  of  east.  Considering  the  possi- 
bility of  meeting  with  hostile  cruisers,  all  lights  were  extinguished  at 
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night,  each  ship  carrying-  only  one  red  light  astern  to  aid  in  keeping 
position  in  column. 

During  the  9th  the  ships  were  exercised  at  target  practice.  At  noon, 
the  squadron  being  a  little  to  the  southward  of  the  area  of  operations, 
course  was  changed  to  tbe  northeastward  and  the  held  regained.  The 
squadron  cruised  at  slow  speed  to  the  southward  and  eastward  of  the 
A  rendezvous  during  the  9th  and  10th,  keeping  over  toward  the  French 
coast  to  avoid  the  first  division  cruisers.  The  rendezvous  was  slowly 
approached  from  the  eastward  and  reached  at  midnight  of  the  10th. 
As  previously  mentioned,  the  fleet  was  discovered  by  two  of  the  enemy's 
cruisers,  but  the  hostile  battle  squadron  was  not  seen  at  anytime.  Ko 
information  concerning  the  service  of  the  second  division  cruisers 
during  the  manoeuvres  has  been  obtainable. 

At  the  allotted  time,  midnight,  July  10,  the  squadron  left  the  ren- 
dezvous A,  and  proceeded  in  a  direct  course  for  Land's  End,  intending 
to  attack  Falmouth.  Lizard  Head  was  reached  on  the  11th  at  4.30 
p.  m.,  and  at  5.10  p.  m.  the  squadron  of  defense  was  sighted  in  front  of 
Falmouth  Harbor  awaiting  them  and  ready  to  give  battle. 

War  operatious  being  at  an  end,  the  Admirals  held  a  short  conference 
over  the  results,  and  the  two  fleets  then  separated  to  carry  out  their 
instructions  regarding  target  practice,  to  meet  again  at  Torbay  for 
inspection. 

COMMENTS. 

In  the  case  of  the  manoeuvres  of  the  Eeserve  Fleet  the  information 
obtained  by  the  JEolus  and  Isis,  as  to  the  position  and  direction  of  the 
enemy's  squadron  at  a  reasonably  late  hour,  contributed  much  towards 
the  success  of  the  first  division,  as  it  convinced  Admiral  Domville 
that  an  attack  on  Falmouth  was  intended,  and  enabled  him  to  reach 
there  in  time  to  prevent  it.  There  was,  however,  an  element  of  chance 
in  the  result,  which  was  perhaps  aided  by  the  decision  of  Admiral 
Pearson  to  attack  Falmouth  instead  of  Berehaven,  and  as  it  happened, 
the  second  division  came  near  enough  to  the  prescribed  distance  of  10 
miles  from  the  port  to  raise  a  question  as  to  who  was  the  victor  under 
the  rules. 

The  themes  set  in  this  year's  manoeuvres  for  both  the  Channel  and 
Eeserve  fleets  bore  on  the  search  of  an  adversary  at  sea  and  the  proper 
use  of  cruisers  for  that  purpose.  It  was  understood  to  be  the  intention 
of  the  Admiralty  to  gather  therefrom  as  many  elements  as  possible 
that  might  contribute  to  the  solution  of  this  important  question,  and 
to  deduce  rules  for  the  search  of  an  enemy  and  the  proper  scouting 
formations  towards  that  end.  As  far  as  the  lessons  furnished  by  the 
manoeuvres  are  concerned,  it  has  been  considered  in  some  quarters  that 
the  problems,  as  formulated,  would  not  be  admitted  as  liable  to  occur 
in  time  of  war,  and  that  the  better  aud  more  decisive  method  of  await- 
ing an  enemy  near  his  bases  of  operations  and  engaging  him  if  he  came 
outside  had  not  been  improved  upon  to  any  valuable  extent. 
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It  has  been  claimed  that  the  Admiralty  instructions  were  unsatis- 
factory, that  it  was  unwise  to  divide  the  fleets  into  four  parts,  instead 
of  two  as  in  former  years,  and  that  the  elimination  of  torpedo-boat 
destroyers  at  a  time  when  their  value  in  war  is  in  question  was  a  mis- 
take. It  was  demonstrated,  however,  that  the  new  battleships  and 
cruisers  made  an  excellent  showing  in  speed,  and  that,  excepting  the 
accident  to  the  Mars,  the  breakdowns  were  of  a  trivial  character.  At 
the  end  of  the  mameuvres  Admiral  Stephenson  complimented  the 
engine-room  staffs  of  his  battleships,  by  signal,  for  their  creditable 
work. 

PERSONNEL. 

As  the  Channel  Fleet  was  composed  of  vessels  regularly  in  commis- 
sion, the  standard  of  efficiency  of  their  crews  was  all  that  could  be 
expected,  though  the  Renown,  Victorious,  Prince  George,  aud  Jupiter  had 
new  and  strange  crews. 

The  ships  of  the  Eeserve  Fleet  were  manned  by  mobilized  crews, 
among  which  were  a  large  number  of  Boyal  Naval  Reserve  and  Coast 
Guard  men.  The  Beserves  assigned  to  the  fleet  consisted  of  20  lieuten- 
ants, 4  sublieutenants,  340  seamen,  and  100  firemen.  The  seamen  were 
to  serve  for  six  months,  and  were  quartered  in  numbers  on  ships  as  fol- 
lows: Alexandra,  69;  Benbow,  43;  Gollingtvood,  40;  Edinburgh,  37; 
Australia,  39;  Galatea,  39;  Mersey,  26;  Melampus,  18,  and  Colossus,  29. 

A  number  of  the  second-class  stokers  in  the  Eeserve  Fleet  were  at 
sea  for  the  first  time  and  were  new  to  their  work,  as  the  Admiralty 
requirements  stated  that  no  previous  experience  was  necessary.  The 
Isis  was  obliged  to  draw  first-class  stokers  from  the  battleships  before 
she  could  proceed  on  scouting  service. 

SPEED. 

CHANNEL   FLEET. 

Little  opportunity  was  afforded  the  vessels  of  the  second  division  of 
the  Channel  Fleet  to  test  their  capacity  for  rapid  steaming,  or  for 
vigorous  handling  of  cruisers,  as  their  operations  involved  a  couple  of 
cruises  at  moderate  speed,  each  for  a  distance  of  a  little  more  than  200 
miles  from  Blacksod  Bay  and  return. 

The  first  division  battleships  and  cruisers  experienced  a  good  test, 
however,  in  both  the  above  features.  Four  of  the  battleships,  the  Mars, 
Jupiter,  Renown,  and  Victorious,  were  in  commission  barely  a  month, 
and  had  never  been  to  sea  before  except  for  their  trials,  the  same  being 
true  of  the  Powerful  and  Terrible. 

The  Mars,  as  is  known,  broke  down,  and  the  Terrible  developed  tem- 
porary defects  which  reduced  her  speed  during  the  manoeuvres,  but  the 
rest,  with  trivial  mishaps  in  some  instances,  speedily  repaired,  stood 
well  up  to  their  work,  and  14  to  16  knots  was  maintained  as  occasion 
required. 


Chart  I . 
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RESERVE   FLEET. 

The  Reserve  Fleet  of  older  battleships  maintained  a  speed  of  12  knots 
while  the  manoeuvres  were  in  force.  In  reply  to  a  signal  from  Admiral 
Domville,  on  July  9,  the  service  speeds  were  reported  as  follows:  Ben- 
bow,  14J  knots;  Alexandra,  14;  Howe,  13J;  Collingwood  and  Colossus, 
13;  Devastation,  12^.  On  the  way  to  Falmouth,  however,  when  the 
fleet  was  steaming  over  12  knots,  the  Howe  and  Beribow  dropped  a  little 
behind,  and  a  race  between  the  Colossus  and  Benbow  proved  the  latter 
to  be  incapable  of  maintaining  her  reported  speed.  The  first  and  sec- 
ond class  cruisers,  excepting  the  Diana,  whose  steam  capstan  gave 
trouble,  acquitted  themselves  favorably. 

CASUALTIES. 

CHANNEL   FLEET. 

Powerful. — Crank  bearings  gave  some  trouble,  the  white-metal  lining 
of  the  brasses  having  a  tendency  to  melt  at  the  high  speeds  developed, 
being  apparently  of  too  soft  a  material. 

Terrible. — Developed  a  leak  in  one  of  her  high-pressure  cylinders  on 
the  way  to  Lough  S  willy  from  Spithead,  delaying  her  arrival  twenty- 
four  hours.  Afterwards,  while  scouting,  both  high-pressure  pistons 
and  the  starboard  cylinder  cover  leaked  badly,  reducing  her  effective 
speed  to  11  knots. 

J\Lars. — Broke  down  duiing  the  trip  from  Spithead  to  Lough  S willy, 
due  to  fracture  of  a  piston  ring  and  scoring  one  of  her  cylinders.  Was 
detached  for  repairs  and  took  no  part  in  the  manoeuvres. 

Prince  George. — Temporary  heating  of  thrust  bearings  after  leaving 
Lough  S  willy;  speedily  repaired. 

Royal  Sovereign. — Temporary  trouble  with  engines  on  July  8;  had 
to  stop  and  drop  out  of  line,  but  rejoined  the  fleet  in  a  few  hours. 

RESERVE    FLEET. 

Howe. — In  getting  under  way  at  Milford  Haven  carried  away  a  guy, 
which  delayed  "catting"  her  anchor  for  a  short  time. 

Diana. — Steam  capstan  broke  down  at  the  start,  but  was  quickly 
repaired;  she  rejoined  the  squadron  before  active  operations  began. 
Had  trouble  again  while  scouting  and  could  only  steam  14  knots. 

Juno. — Steam  pipe  to  capstan  burst,  but  was  quickly  repaired. 

COALING. 

Colliers  were  sent  in  advauce  from  Cardiff  to  the  various  ports  of 
assembly. 

CHANNEL   FLEET. 

At  Lough  S willy  the  work  was  done  under  favorable  conditions.     At 
Blacksod  Bay,  after   leaving   the    battleships,  the   colliers  found   it 
impossible  to  go  alongside  the  cruisers  owing  to  the  rough  sea.     The 
11968— No.  17,  vt.  1 9 
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Dunmail,  in  trying'  to  get  alongside  the  Magioienne,  was  slightly  dam- 
aged. The  Magicienne  was  rolling- 10  degrees  each  way  and  the  collier 
deeper. 

The  amount  received  and  rate  of  coaling  are  given  in  some  instances, 
as  follows: 


Majestic 

Magnificent . 

Repulse  — 


Resolution 

Empress  of  India 


Nan 


Quantity 

taken. 

Rate  per 
hour. 

Tons. 

Tons. 

600 

116 

405 

83 

320 

54 

430 

61 

794 

«48 

a  "With  a  new  crew. 


RESERVE    FLEET. 

At  Milford  Haven  the  Isis  coaled  at  the  rate  of  40.75  tons  per  hour; 
the  Venus,  44.8  tons.  The  Benbow,  Howe,  and  Collingwood  coaled  at 
night  in  unfavorable  weather,  and  worked  at  the  rate  of  42,  33  and  27 
tons  per  hour  respectively. 

The  second  division,  at  Berehaven,  had  a  smooth  time,  but  no  record 
has  been  made  public.  Coaling  was  done  by  the  ship's  force  in  each 
case, 

SIGNALS. 

It  has  been  stated  that  the  Channel  Fleet  suffered  from  inadequate 
appliances  and  an  insufficient  staff  of  signalmen,  resulting  in  at  least 
two  mistakes.  The Renown  signaled  that  the  Thetis,  while  still  at  a  dis- 
tance,  was  flying  the  affirmative  flag  instead  of  the  negative.  Another 
vessel  hoisted  a  wrong  compass  signal,  to  indicate  the  direction  in 


which   the   Powerful,  at   a   distance,  had 


sighted    the 


enemy.      The 


acknowledgment  of  the  error  resulted  in  a  signal  from  the  flagship, 
"That  mistake  has  cost  us  a  victory."  The  mistake  proved  harmless  in 
the  end,  but  served  to  emphasize  the  difficulties  of  distant  signaling  by 
flags,  and  the  importance  and  efficiency  of  the  truck  semaphore,  with 
which  it  has  been  suggested  that  all  ships,  especially  the  cruisers, 
should  be  fitted. 

The  night  signaling  between  the  flagship  Alexandra  and  the  cruisers 
of  the  first  division,  Reserve  Fleet,  before  the  final  run  for  Falmouth, 
was  very  favorably  commented  upon  for  the  smartness  and  accuracy 
with  which  it  was  accomplished. 

TARGET   PRACTICE. 

A  few  items  in  relation  to  target  practice  have  been  made  public. 

CHANNEL   FLEET. 

The  battleships  of  the  first  division  carried  out  their  gun  and  target 
practice  at  a  distance  of  10  miles  apart,  with  a  rendezvous  off  the  south- 
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west  coast  of  Ireland.  The  cruisers,  under  the  orders  of  the  captain 
of  the  Powerful^  conducted  their  practice  independently  of  the  battle- 
ships. 

The  target  employed  was  triangular  in  shape,  made  of  barrels  and 
spars,  covered  with  canvas,  each  face  measuring  10  by  G  feet.  The 
target  was  dropped  overboard  and  the  ship  steamed  around  it  at  10 
knots  speed  and  at  distances  ranging  between  500  and  2,000  yards. 
Cordite  ammunition  was  used.  The  practice  was  considered  fairly 
accurate. 

The  launching  of  torpedoes  was  less  satisfactory,  especially  with  the 
stern  tubes,  which,  in  the  case  of  the  Majestic,  went  wild. 

A  shell  from  one  of  the  after  barbette  guns  of  the  Majestic  exploded 
a  short  distance  from  the  ship,  due  to  a  defective  fuse. 

RESERVE   FLEET. 

The  ships  of  this  fleet  operated  off  the  Scillies.  Practice  with  moving 
targets  was  described  as  follows:  The  entire  fleet  is  formed  in  column 
at  five  cables  distance,  each  shir)  towing  a  boat-shaped  target,  with 
flag,  400  yards  astern  by  a  grass  hawser.  When  all  the  targets  are 
overboard  the  leading  ship  changes  course  16  points  and  comes  back 
along  the  line.  Each  ship  follows  in  succession  and  opens  fire  with  all 
her  guns  on  the  passing  target.  Eapid  adjustment  of  sights  is  neces- 
sary for  the  constantly  changing  distance.  Firing  was  controlled  by 
bugle  call. 

]S"aval  reserve  men  were  allowed  to  fire  five  rounds  each  at  sub- 
caliber  practice  while  passing  a  stationary  target  at  8  knots  speed. 

THE  TORPEDO  FLOTILLA. 

The  exercises  of  the  destroyers  were  quite  distinct  from  those  of  the 
fleet,  and  took  place  on  the  3:1,  4th,  and  5th  of  July.  The  destroyers 
were  formed  into  two  flotillas  with  headquarters  at  Portsmouth  and 
Plymouth,  respectively. 

Sixteen  destroyers  composed  the  Portsmouth  flotilla  under  Capt. 
O.  J.  Briggs.  Oblique  formations,  division  in  column  and  in  line,  sub- 
divisions in  column  and  in  line,  and  frequent  changes  of  course  were 
some  of  the  exercises.  A  speed  of  16  knots  was  prescribed  while  steam- 
ing in  division,  increased  to  20  knots  while  getting  into  position  for  a 
new  formation.  The  vessels  behaved  well  at  20  knots  speed,  although 
the  weather  was  unfavorable. 

The  Plymouth  flotilla  under  Capt.  H.  B.  Jackson  carried  out  tactical 
exercises  in  the  Channel. 

Launching  torpedoes  succeeded  the  manoeuvres,  and  was  pronounced 
satisfactory. 

But  one  casualty  was  noted  during  the  exercises,  namely,  a  leak  in 
the  port  condenser  of  the  Spitfire. 
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ITALY. 

Very  little  news  of  the  Italian  manoeuvres  Las  been  published,  as 
they  occurred  so  late  in  the  year.  As  far  as  learned,  they  comprised 
two  periods,  the  first  of  which  consisted  of  a  mobilization  of  the  vessels 
engaged,  followed  by  operations  against  the  coast,  in  the  defense  of 
which  the  army  forces  cooperated,  the  second  period  being  devoted  to 
attack  and  defense  of  the  coast  by  two  squadrons  opposed  to  each  other. 
The  whole  period  of  the  manoeuvres  was  not  to  exceed  one  month. 

The  mobilization  of  the  fleet  began  on  the  20th  of  November  and  was 
completed  by  the  26th,  during  which  time  it  is  stated  that  50  war  ves- 
sels and  GO  torpedo  boats  were  put  in  readiness  in  forty-eight  hours. 
The  entire  mobilization  included  62  ships  and  65  torpedo  boats.  The 
mobilization  of  the  Eighth  Army  Corps  (of  Florence)  was  effected  at  the 
same  time. 

The  combined,  operations  of  the  navy  and  army  were  under  the  direc- 
tion of  the  Duke  of  Genoa  in  chief  command. 

GENERAL  PLAN. 

The  Eeserve  Squadron  was  to  make  a  descent  ui>on  the  Tuscan  coast 
at  some  point  between  Leghorn  and.  Oivita  Yecchia  and  attempt  a 
landing.  The  defense  was  assigned  to  the  active  fleet  and  the  army. 
The  fleet  was  distributed  in  three  groups  among  Spezzia,  Naples,  and 
Venice.  The  first  group  was  assigned  to  the  ports  of  Genoa,  Leghorn, 
Oivita  Vecchia,  and  Maddalena;  the  second  to  Gaeta,  Tarenta,  and  the 
Sicilian  ports;  the  third  to  the  ports  of  the  Adriatic. 

During  the  second  period  of  the  manoeuvres  one  squadron  attacked 
the  ports  and  railway  communications  of  the  coast,  the  other  squadron 
acting  for  their  defense.  Opportunity  was  thus  afforded  to  test  the 
service  of  the  semaphore  stations  and  the  torpedo  defense  of  the  coast. 

RUSSIAN  LANDING  MANCEUVRES. 

The  United  Service  Magazine  (English)  of  January,  1898,  gives  an 
account  of  the  Russian  manoeuvres  of  September,  1897,  which,  not 
unlike  those  of  Italy,  represented  combined  operations  between  the 
army  and  navy,  having  in  view  the  embarkation  and  landing  of  troops, 
aiming  especially  at  efficiency  in  the  execution  of  the  landing  operations. 

Similar  maiueuvres  have  taken  place  regularly  in  the  Odessa  district 
on  the  Black  Sea  during  the  last  ten  years,  the  strength  of  the  landing 
force  actually  disembarked  varying  in  that  period  from  3  to  8  battalions, 
one-half  to  2  sotnias,1  and  1  to  2  batteries  to  the  1897  operations, 
wherein  a  total  of  29  battalions,  3  sotnias,  and  8  batteries,  equal  to 
1,600  men,  were  engaged. 


1  Sotuia,  group  of  reserves,  about  100  men. 
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The  commander  in  chief  of  the  Odessa  district,  Adjutant-General 
Count  Mussin-Puschkin,  directed  the  manoeuvres,  with  Lieutenant- 
General  Filippov  in  command  of  all  the  landing  forces,  and  Major- 
General  Krishanovski  in  control  of  the  laud  defense  in  the  Crimea. 

The  fleet  was  composed  of  three  squadrons,  the  first  and  third  being- 
assigned  to  the  Sebastopol  detachment,  the  second  to  that  of  Odessa. 

Table  of  Vessels. 
FIRST  SQTADRON. 

(Commanded  by  Rear- Admiral  Lawrov,  also  in  chief  command  of  the  whole  fleet.) 


Vessel. 


Tri  Sviatitelia  (flagship) . 
Georgi  Pobiedonosets — 

Tchesme 

Ekaterina  II 

Zaporezetz 


Kazarski  

Nos.  252,  256,  259,  266,  271. 


Class. 


Battleship 
....do  .... 
....do  .... 

do  .... 

Gunboat . . 


Torpedo  gun  vessel 

Torpedo  boats,  first-class 


Displace- 
ment. 

Guns 
main  bat- 
tery). 

Speed     1 
(maxium). 

Tons. 

Knots. 

12,  540 

16 

16 

10,  280 

13 

17.5 

10, 181 

13 

16 

10, 181 

13 

16 

1,213 

3 
Tubes. 

13 

400 

2 

22 

81-130 

2 

19-27. 4 

Comple- 


582 
500 
500 
500 

160 

87 
13 


THIRD  SQUADRON. 
(Commanded  by  Rear- Admiral  Ssidensner.) 


Beresen  (flagship) 

Tchernomoretz 

Training  vessel 

3,050 
1,224 
3,100 
1,360 

5,500 

87 

Cruiser 

3 

13.5 

14 

14 

13.5 

22 



161 

Dniester 

Auxiliary  cruiser 

Transport 

Auxiliary  cruiser 

Bug 

Vladimir 

Nos.  261,  262,  263 

Torpedo  boats,  first-class . . . 

13 

SECOND  SQUADRON. 
(Commanded  by  Rear-Admiral  Jeltshaninov.) 


Pamyat  Merkuriya  (flagship)..  Cruiser,  first-class 

Teretz Gun  vessel 

Griden Torpedo  gunboat 

Nos.  264,  265,  269 |  Torpedo  boats,  first-class . . 

Kherson Auxiliary  cruiser 


2,996 

6 

13 

1,224 

3 

13.8 

400 

22 

87 

20  to  22 

10,  255 

19.5 

200 

161 

87 

13 


Also  steamship  Rostov,  Ekaterina  II,  JSfovossjelsJci,  Ararat  and  Tschatyr 
Dagh  of  the  Eussian  Steam  Navigation  Company. 

DISTRIBUTION  OF  TROOPS  ON  BOARD  SQUADRONS. 
SEBASTOPOL   DETACHMENT. 

Lieutenant-General  Christiaui,  commander  of  Thirteenth  Infantry 
Division,  in  command  of  landing  troops. 

First  Squadron.— Infantry  Regiment  No.  50  (Thirteenth  Infantry 
Division),  one  company  marines,  Sebastopol  detachment. 
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Third  Squadron. — Regiments  Xos.  4<)  and  51  (Thirteenth  Infantry 
Division):  Four  batteries,  Thirteenth  Artillery  Brigade,  one  company 
fortress  sappers  (Sebastopol),  one  torpedo  company  (Sebastopol),  one 
Sotnia,  Seventh  Don  Cossacks.     Total,  S,000  men. 

ODESSA   DETACHMENT. 

Lieutenant- General  Filippov,  commander  Fifteenth  Infantry  Division, 
in  chief  command  of  all  lauding  troops. 

Second  Squadron. — Fifteenth  Infantry  Division :  Four  batteries,  Fif- 
teenth Artillery  Brigade,  four  sotnias,  Eighth  Don  Cossacks,  one  com- 
pany marines  (Sebastopol  detachment).     Total,  8,000  men. 

The  defending  force  of  the  Crimean  detachment,  in  command  of  Major- 
General  Krishanovski,  commander  Second  Brigade,  Thirty-fourth  Infan- 
try Division,  were  composed  of  the  Thirty-fourth  Infantry  Division, 
Thirty-fourth  Artillery  Brigade,  four  sotnias,  Seventh  Don  Cossacks. 

GENERAL  PLAN  OF  MANOEUVRES. 

'•A  hostile  fleet  conveying  a  strong  landing  force  has  entered  the 
Black  Sea  and  seized  two  ports.  Troops  are  held  in  readiness  to  embark 
on  the  ships  of  this  fleet  and  its  accompanying  transport  steamers  with 
the  object  of  effecting  a  landing  in  Karkinit  Bay  in  the  northern  Black 
Sea,  between  the  mainland  and  the  northwest  coast  of  the  Crimea. 

The  Russian  Black  Sea  Fleet,  inferior  in  strength  to  the  hostile  squad- 
ron, is  to  be  held  in  readiness  (assumed)  in  the  harbor  of  Sebastopol, 
prepared  to  attack  the  rear  guard  of  the  hostile  fleet  after  the  repulse  of 
the  landing  enterprise,  and  to  destroy  the  enemy's  transport  steamers." 

Active  operations  began  on  September  6,  by  the  embarkation  of  the 
troops  at  Sebastopol  (9  a.  m.)  and  Odessa  (daybreak),  which  was  accom- 
plished in  both  cases  in  good  time — troops,  horses,  and  baggage  embark- 
ing without  any  friction.  Both  squadrons  were  underway  at  2  p.  m., 
excepting  the  Vladimir,  whose  arrival  was  delayed.  The  two  squadrons 
combined  at  2  a.  m.  on  the  7th,  at  a  prearranged  rendezvous  near  the 
entrance  to  Karkinit  Bay,  afterward  separating  and  proceeding  to  two 
selected  points  of  debarkation,  (1)  at  Skadovsk,  in  the  Bay  of  Djaril- 
gatch,  (2)  at  the  military  post  of  Ssofisk,  on  the  Black  Sea  shore,  about 
20  miles  from  Skadovsk. 

The  First  Squadron,  with  the  Fiftieth  Regiment,  proceeded  to  Ssofisk, 
where  the  troops  were  disembarked  under  cover  of  a  heavy  gun  lire 
from  the  vessels  of  the  fleet.  The  defending  forces,  small  in  number, 
were  forced  to  retire  before  the  landing  party,  which  proceeded  to 
Krasnaia  and  established  communication  with  the  main  body. 

The  troops  on  board  the  vessels  of  the  Second  and  Third  Squadrons 
were  disembarked  at  Skadovsk  on  the  7th,  in  the  face  of  opposition 
from  the  Crimean  Detachment,  captured  the  town  and  drove  the  defense 
to  take  up  a  position  inland.  The  lauding  of  the  troops  was  continued 
on  the  8th,  and  at  11  a.  m.  all  was  comrdeted  and  the  march  taken  up 
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to  attack  the  adversary's  position.  The  operations  were  decided  in  favor 
of  the  landing  force. 

The  troops  were  reembarked  on  the  9th  at  Skadovsk,  part  of  them 
having  to  be  transferred  for  this  purpose  to  the  Djarilgatch  Peninsula, 
outside  of  which  the  vessels  of  the  First  Squadron  had  anchored  in  the 
evening  of  the  7th.  The  embarkation  took  from  ten  to  twelve  hours, 
being  delayed  by  shallow  water  and  a  heavy  sea.  The  lieet  then 
proceeded  to  their  original  ports  and  the  manoeuvres  closed. 

Exclusive  of  the  Vladimir,  which  was  late  in  arriving,  the  time 
required  to  embark  and  disembark  the  troops  was  as  follows: 

Embarkation  at  Sebastopol,  12J  battalions,  1  sotnia,  and  4  batteries 
in  five  hours. 

Embarkation  at  Odessa,  16^  battalions,  2  sotuias,  and  4  batteries  in 
seven  hours. 

Disembarkation  at  Skadovsk  (under  lire),  19J  battalions,  2  sotnias,  6 
batteries  in  twelve  hours  on  the  7th  -  5^  battalions,  1  sotnia,  and  2 
batteries  in  six  hours  on  the  8th. 

Reembarkation  at  Skadovsk,  24f  battalions,  3  sotnias,  8  batteries  in 
ten  to  twelve  hours. 

The  remaining  troops  having  been  embarked  under  abnormal  condi- 
tions are  not  considered. 
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INTRODUCTORY. 

A  recent  publication  entitled  Discussion  of  Questions  in  Naval  Tac- 
tics, by  Vice- Admiral  S.  J.  Makaroff,  Imperial  Russian  Navy,  translated 
from  the  Russian  by  Lieut.  John  B.  Bernadou,  United  States  Navy,  is 
published  in  this  part  of  General  Information  Series,  No.  XVII,  as  com- 
mending itself  to  the  naval  service  for  the  able  and  original  manner 
in  which  it  treats  the  broad  subject  of  naval  warfare.  Vice- Admiral 
Makaroff  says : 

Above  strategy  is  to  be  placed  imperial  [national]  policy,  which  determines 
whether  an  end  sought  may  be  obtained  without  war  or  not — whether  a  demonstra- 
tion will  suffice,  or  whether  military  operations  must  be  undertaken.  When  war  is 
begun,  strategy  shows  where  it  is  to  be  carried  on,  and  tactics  how  to  conduct  it  so 
as  to  defeat  the  enemy  with  the  least  loss. 

Under  tactics  are  grouped  the  various  special  sciences  of  administra- 
tion, command,  evolutions,  shipbuilding,  ordnance,  engineering,  etc. 
The  influence  of  morale  upon  success  in  battle  is  considered  at  length, 
as  well  as  the  training  of  the  personnel  ashore  and  afloat,  and  the  gen- 
eral preparation  for  war.  Several  chapters  are  devoted  to  single  actions 
and  fleet  actions,  night  torpedo  attacks,  and  to  various  other  important 
naval  operations. 

Richardson  Clover, 

Chief  Intelligence  Officer. 
Naw  Department, 

Office  of  Naval  Intelligence, 

April  29, 1898. 
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DISCUSSION  OF  QUESTIONS  IN  NAVAL  TACTICS. 


PREFACE. 

1,  Theory  of  seamanship. — We  believe  that  we  do  no  injustice  to  our 
companions  in  arms  when  we  say  that  naval  seamen  have  never  been 
specially  given  to  the  study  of  the  theory  of  seamanship.  Navigation, 
shipbuilding,  and  other  special  sciences  have  always  had  their  theo- 
retical investigators;  as  to  seamanship,  it  has  been  considered  from 
ancient  times  a  matter  not  of  theory  but  of  practice,  and  all  its  details 
have  been  worked  out  exclusively  in  a  practical  way.  Thus,  the  whole 
arrangement  of  sails  has  been  developed  in  just  this  manner,  every 
detail  having  been  worked  out  tentatively  from  the  basis  of  actual  exper- 
iment. 

Thanks  to  such  customs,  he  knew  the  most  who  had  longest  followed 
the  sea.  The  officer  just  sent  forth  from  school  was  regarded  as 
ignorant  in  matters  of  naval  practice  and  was  useful  only  for  the 
performance  of  the  most  insignificant  duties  on  shipboard,  gaining  his 
knowledge  as  he  advanced  in  service.  The  lieutenant,  for  instance, 
knew  much  more  than  the  midshipman,  the  captain  more  than  the 
lieutenant,  and  the  admiral  more  than  all  the  rest.  This  practical 
method  of  acquiring  knowledge  furnished  the  best  means  of  promoting 
discipline  afloat,  and  in  fact,  in  this  respect,  was  absolutely  incom- 
parable. 

Many  seamen  yet  remember  the  time  when  printed  handbooks  were 
very  scarce,  and  various  manuscript  notes  of  experienced  admirals 
passed  from  hand  to  hand  and  were  copied  by  those  young  officers 
desirous  of  acquiring  a  knowledge  of  seamanship. 

Captain  Glascock,  in  his  Naval  Officer's  Manual,  counsels  the  young 
midshipman  who  is  eager  in  the  pursuit  of  knowledge  to  treat  the 
boatswain  politely,  for  the  latter  then  says,  "that  young  man  wishes 
to  learn  his  profession;  we  will  have  to  help  him,"  and  consequently 
explains  that  which  the  young  officer  is  unable  to  understand  by  him- 
self. The  custom  of  developing  everything  tentatively  is  still  preserved 
by  seamen ;  so  that  officers  may  be  met  who,  when  ordering  something 
made,  are  unwilling  to  prepare  any  preliminary  sketch.  Very  skilled 
and  worthy  persons  may  yet  be  found  among  seamen  who  believe  that 
questions  in  seaman  ship  are  not  subject  to  theoretical  investigation,  and 
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that  everything  depends  upon  the  ability  of  him  who  undertakes  the 
task.  If  seamanship  possesses  no  theory,  and  is  regarded  as  an  art  to 
be  developed  exclusively  by  practice,  then  still  less  willing  are  seamen 
to  commit  to  paper  the  theory  of  the  art  of  war  at  sea. 

2.  Hostel's  tactics. — The  Jesuit  Paul  Hoste,  who  accompanied  Admiral 
Tourville  in  his  naval  campaigns  and  battles,  was  the  first  to  take  up 
this  subject.  Hoste  published  his  treatise  on  Naval  Evolutions  in  1697. 
In  this  work  various  battle  formations  and  tactical  manoeuvers  are 
studied  in  detail.    In  conclusion  the  author  writes: 

I  have  not  considered  it  necessary  to  describe  the  method  of  procedure  in  arming 
and  equipping  a  fleet,  nor  the  nature  of  the  military  stores  and  supplies  that  are  to 
be  carried.  This  belongs  to  those  specially  intrusted  with  this  duty,  whose  zeal  and 
attention  are  to  be  relied  upon. 

This  note  shows  that  Hoste,  as  a  farseeing  man,  considered  that  it 
would  be  well  to  embrace  the  whole  field  of  military  and  naval  equip- 
ment in  his  work,  but  did  not  do  this  because,  probably,  he  did  not 
desire  to  offend  the  amour  propre  of  certain  powerful  individuals. 

Hoste's  work  has  been  translated  into  all  languages,  and  is  to  be  read 
as  a  classic.  The  book  has  become  a  bibliographical  rarity  in  the 
Kussian  tongue,  and  a  new  edition  of  it  is  extremely  desirable.  The 
fifth  edition  in  English  appeared  not  long  since.  The  fate  of  the  trans- 
lation of  this  work  into  Russian  is  interesting.  The  first  translation 
was  made  in  the  reign  of  Peter  the  Great,  but  he  considered  the  trans- 
lation incorrect.  In  1736  it  was  again  translated  by  Mordvinow,  and  in 
1747  by  Yoltchkow,  but  the  book  only  saw  the  light  in  1764,  from  Golin- 
ishew-Kutusow's  translation.  This  tardiness  in  translation  shows  how 
little  attention  was  paid  to  theory. 

3.  Recognition  of  the  necessity  of  higher  naval  training. — As  matters  of 
naval  theory  stood  in  the  time  of  Paul  Hoste,  so  they  continued  until 
later  days,  and  he  who  paid  much  attention  to  science  was  not  re- 
garded a  professional  seaman.  Thus  Lomonosow,  in  his  conclusions 
(The  Exactness  of  the  Course  at  Sea)  in  1759,  proposed  the  establish- 
ment of  a  naval  academy,  which  was  only  accomplished  sixty-eight 
years  later.  The  army  had  long  recognized  the  necessity  of  a  higher 
military  training,  and  there  was  no  army  in  which  part  of  the  officers, 
at  least,  were  not  graduates  of  institutions  where  military  history  and 
the  higher  theory  of  war  were  taught;  whereas  for  the  navy  no  such 
school  existed.  Up  to  a  short  time  ago  our  naval  academy  produced 
learned  astronomers,  naval  constructors,  and  mechanical  engineers,  but 
gave  no  instruction  in  military  and  naval  history,  nor  in  other  military 
and  naval  sciences.  The  first  example  of  work  in  this  direction  was 
afforded  by  officers  in  the  United  States  Navy,  who  in  the  year  1884 
conceived  the  idea  of  establishing  a  higher  naval  and  military  school. 
The  initiator  of  this  work  was  Admiral  Luce,  whom  the  author  met  in 
the  fall  of  1896.  In  support  of  his  assertions  of  the  necessity  of  mili- 
tary training  for  naval  seamen,  Luce  cited  the  example  of  the  English 
generals  Montague  and  Blake,  who  had  commanded  the  English  fleet. 
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He  said  that  the  landsman  with  military  training  is  more  competent 
to  control  the  military  actions  of  the  fleet  than  the  professional  sailor 
unacquainted  with  military  science.  He  added  that  great  exploits 
can  be  expected  for  that  fleet  in  which  the  necessary  scientific  knowl- 
edge and  skill  in  the  art  of  conducting  war  are  to  be  found  combined 
with  practical  training  from  early  years  in  all  branches  of  the  naval 
profession.  Admiral  Luce's  representations  were  fruitful,  and  a  naval 
war  college  was  opened  at  Newport.  Its  work  is  described  in  General 
Mertwago's  paper  (Morsk.  Sbor.,  1895,  No.  7). 

4.  The  Americans  in  relation  to  scientific  investigations. — The  Ameri- 
cans are  wonderful  people.  In  no  country  are  men  more  practical  than 
in  the  United  States,  and  it  would  seem  to  follow  naturally  that  in  the 
land  of  practical  men  a  prejudice  would  exist  against  all  kinds  of 
theoretical  and  scientific  work.  But  precisely  the  contrary  is  the  case — 
the  practical  American  considers  science  his  helpmate.  The  Govern-, 
ment  is  far  from  liberal  in  affording  aid  to  the  development  of  the  arts, 
and  allows  everyone  to  attend  to  his  own  affairs.  But  in  questions 
concerning  well-established  industrial  pursuits  money  is  not  lacking  for 
scientific  investigation.  The  whole  country,  not  excluding  uninhabited 
portions,  has  long  since  been  subdivided  by  the  surveyor  into  surveyed 
tracts,  whereby  all  uncertainties  and  misconceptions  as  to  the  bounda- 
ries of  the  land  have  been  put  an  end  to.  The  Government  spends 
much  money  upon  meteorology  and  the  forecasting  of  the  weather. 
Large  expenditures  have  been  made  by  the  commission  for  the  study 
of  fishes,  thanks  to  which  valuable  species  have  been  introduced  in 
mauy  places.  The  study  of  the  Mississippi  has  been  in  progress  for 
more  than  ten  years,  and  the  results  of  this  investigation  have  not  only 
proved  useful  in  themselves  but  have  supplied  science  with  very  valu- 
able data.  The  example  presented  by  the  United  States  is  worthy  of 
imitation. 

The  Americans  afford  the  same  aid  to  naval  matters  that  they  do  to 
the  various  branches  of  human  industry,  and  have  found  means  to 
establish  a  naval  war  college. 

5.  Inauguration  of  naval  and  military  courses  at  the  Nikolaievsk  Naval 
Academy. — The  necessity  of  higher  naval  training  for  officers  has  long 
been  urged  in  our  navy,  and  in  1895  special  classes  for  the  instruction 
of  commanding  officers  and  senior  lieutenants  in  naval  science  were 
inaugurated  at  tbe  Nikolaievsk  Academy. 

Instructions  were  given  in  this  course  in  naval  history,  naval  strat- 
egy, and  naval  tactics.  The  choice  of  instructors  was  an  extremely 
fortunate  one,  namely,  strategical  instruction  by  Col.  N.  A.  Orloff  of  the 
general  staff,  distinguished  for  his  literary  labors  and  by  his  activity 
as  a  professor.  Tactics  were  taught  by  Lieut.  N.  L.  Klado,  well 
known  as  an  instructor  possessing  a  general  knowledge  of  the  vast  lit- 
erature of  tactics,  and  who  had  collected  a  valuable  library  at  the  acad- 
emy. In  expounding  disputed  questions  he  endeavored  to  give  to  his 
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students  the  opinions  of  various  persons  who  had  studied  the  subject, 
and  separated  iu  a  positive  inauuer  his  own  deductions  and  generaliza- 
tions from  those  of  others.  In  this  manner  his  views  could  oniy  be 
considered  as  fully  rational.  The  task  assigned  to  the  above-mentioned 
professors  was  the  difficult  one  of  teaching  subjects  not  yet  regularly 
coordinated.  We  wish  them  all  success  iu  their  efforts  to  establish  the 
subject  upon  a  better  basis,  and  we  believe  that  it  would  be  well  to  sup- 
plement the  course  by  one  additional  branch  of  study,  "investigation 
of  the  righting  qualities  of  the  ship."  There  would  be  no  need  of  intro- 
ducing mathematical  proof,  and  it  would  suffice  if  formulas  were  pre- 
sented in  their  final  form.  Vessels  can  be  manceuvered  with  far  greater 
efficiency  when  their  qualities  have  been  established  in  a  suitable 
manner  by  systematic  experiments. 

It  is  very  important  to  determine  now,  at  the  beginning  of  the  course, 
in  what  naval  strategy  consists,  and  in  what  naval  tactics;  and  we 
would  be  very  glad  if  the  conclusions  upon  naval  tactics  i)resen ted  here 
could  in  any  way  aid  this  matter.  It  is  our  definite  purpose  to  treat  of 
tactics  only,  and  we  believe  that  a  systematic  treatment  of  this  subject 
includes  not  only  the  control  of  ships,  but  shipbuilding,  instruction 
in  command,  ordnance,  torpedoes,  etc. 

6.  Uncertainty  of  views  in  naval  development. — If  we  glance  backward 
we  shall  observe  that  ordnance,  engineering,  and  torpedo  work  have 
been  regularly  developed  as  independent  or  nearly  independent  sciences. 
Shipbuilding,  however,  which  is  most  closely  allied  to  naval  progress, 
exhibits  traces  of  uncertainty  in  development. 

7.  Uncertainty  of  views  upon  systems  of  protection. — The  greatest  con- 
fusion exists  in  relation  to  thickness  and  method  of  distribution  of 
armor.  Ships  were  at  first  armored  over  their  whole  surfaces,  except 
their  extremities  {Warrior,  1861,  fig.  1).  The  armored  bow  and  stern 
were  next  added  (Minotaur,  1867).  Subsequently  the  width  of  the 
armor  belt  was  diminished  at  bow  and  stern  and  increased  amidships 
for  the  protection  of  the  battery  (Hercules,  1868).  Next,  the  armor  was 
still  further  diminished  at  the  extremities  and  the  Alexandra  (1877) 
type  established;  then,  to  permit  the  use  of  heavy  armor,  the  plating 
was  omitted  at  the  extremities,  and  protection  was  limited  in  those 
parts  to  a  protective  deck  below  water  level  (Nelson,  1880,  fig.  la).  It 
seemed  necessary,  however,  to  reduce  still  further  the  dimensions  of 
casemates,  which  resulted  in  the  Inflexible  type  (1877),  in  which  the 
thickness  of  armor  was  increased  to  24  inches. 

When,  in  consequence  of  the  above  changes,  the  danger  of  the  sink- 
ing of  the  ship  from  the  piercing  of  its  unarmored  ends  became  immi- 
nent, the  length  of  the  armored  casemates  began  to  be  increased  again 
(Collingwood,  1886).  The  thickness  of  armor  was  reduced  to  18  inches. 
Guns  of  moderate  caliber  were  first  placed  behind  armor,  next  were 
installed  without  armored  protection,  and  finally  were  inclosed  in  small 
special  casemates  protected  with  thin  plating.    Finally,  in  ships  of  the 
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present  day  types  (Majestic,  1895),  the  main  armor  is  reduced  to  9 
inches  in  thickness;  and,  as  harveyized  armor  is  now  pierced  by  shells 
of  special  make  almost  as  easily  as  unhardened  armor,  it  may  be  con- 
cluded that  at  short  range  hereafter,  shells  of  even  as  low  caliber  as  6 
inches  will  penetrate  into  the  vital  parts  of  such  enormous  and  thinly 
protected  vessels.  It  is  to  be  observed  that  each  change  in  an  adopted 
system  of  plating  proved  that  previous  systems  were  faulty.  Further 
changes  will  show  the  faults  of  the  present  system. 

8.  Uncertainty  of  views  upon  types  of  ships. — Still  further  uncertainty 
exists  in  relation  to  the  type  of  vessel.  Effort  is  made  to  construct 
each  ship  better  than  its  predecessor,  which  has  led  to  great  confusion. 
Has  not  this  arisen  from  the  fact  that  naval  seamen  have  never  been 
able  to  decide  what  qualities  they  desire  for  their  vessels'?  No  one 
accuses  sailors  of  not  wishing  to  work;  but  it  is  impossible,  also,  not  to 
state  that  their  labors  are  directed  to  the  study  of  details,  in  conse- 
quence of  which  the  chief  end  in  view  has  escaped  them,  which  is,  the 
battle  at  sea,  and  the  question  arising  therefrom,  what  ships  are 
needed  for  naval  warfare? 

Uncertainties  of  opinion  concerning  cruisers,  and  differences  in  views 
as  to  what  their  types  should  be,  are  considerable.  Some  say  that 
cruisers  are  only  intended  for  destroying  an  enemy's  commerce.  If  so, 
it  is  inconceivable  why  heavy  guns  should  be  mounted  upon  them. 
Others  say  that  in  time  of  war  an  admiral  would  compel  all  his  ships 
to  fight  in  line  of  battle  against  the  enemy,  and  it  will  be  impossible 
then  to  limit  the  employment  of  cruisers  to  scouting  duty. 

An  example  of  this  uncertainty  in  the  views  of  officers  was  presented 
no  more  than  two  years  ago  by  the  former  English  naval  constructor 
in  chief,  Sir  E.  J.  Reed.  He  related  in  Parliament  an  anecdote  to  the 
effect  that,  upon  the  insistance  of  naval  officers,  he  increased  the  diame- 
ter of  the  captain's  fighting  tower;  and  that  when  a  vessel  was  con- 
structed with  this  increased  tower  naval  captains  accused  him  of  taking 
a  retrograde  step  in  ship  designing.  This  unflattering  remark  to  naval 
officers  remained  unanswered. 

9.  Uncertainty  can  only  be  obviated  by  consideration  of  data  and  by 
experiment. — Eear- Admiral  Dubasow,  in  his  torpedo-boat  tactics  (Morsk. 
Sbor.,  1885,  No.  5,  p.  23),  says: 

I  openly  declare  myself  in  favor  of  investigations  conducted  in  time  of  peace,  by 
which  I  mean  investigations  conducted  not  as  they  now  are,  hut  as  they  might  he. 
I  wish  to  say  that  these  investigations  should  possess  a  double  character:  the  theo- 
retical or,  purely  scientific ;  and  the  experimental,  or  purely  practical.  Both  classes 
of  research  should  be  in  close  union  with  one  another,  and,  moreover,  no  expense 
should  be  spared  in  conducting  such  investigations  under  circumstances  most  closely 
approximating  to  conditions  of  war. 

We  are  in  full  accord  with  the  opinion  of  our  esteemed  admiral  upon 
the  importance  of  deciding  questions  by  experimental  investigation. 

Our  companions  in  arms  who  fight  upon  land  have  never  experi- 
enced such  transitions.    Their  chief  weapon,  the  small  arm,  has  been 
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gradually  perfected  in  point  of  accuracy,  range,  and  rapidity  of  fire. 
Each  new  type  of  this  arm  represents  an  improvement  upon  those 
preceding  it  in  all  three  of  the  above-named  qualities. 

Notwithstanding  the  fact,  however,  that  such  development  has  ad- 
vanced progressively,  military  tactics  have  undergone  considerable 
changes,  and  if  their  tactics  have  changed  for  them,  how  much  more 
have  ours  for  us.  Should  we  not  begin  by  establishing  the  general 
necessary  tactical  conceptions,  and  solve  in  accordance  therewith  prob- 
lems relating  to  special  branches,  and  so  advance  up  to  the  considera- 
tion of  types  of  ships. 

10.  Some  irregularities  in  the  conception  of  what  constitutes  command 
of  the  sea. — Two  authorities  upon  strategy,  Mahan  and  Colomb,  state 
that  the  chief  aim  of  the  fleet  in  time  of  war  is  the  command  of  the 
sea.  Up  to  the  present  this  has  been  understood  to  mean  that  the 
fleet  commanding  the  sea  constantly  aud  openly  plies  upon  it  and 
that  its  beaten  antagonist  does  not  dare  to  leave  his  ports.  Would 
this  be  so  to-day?  Instructions  bearing  upon  the  subject  counsel  the 
victor  to  avoid  a  night  attack  from  the  torpedo-boats  of  his  antagonist, 
and  therefore  to  carefully  conceal  his  lights  and  to  proceed  at  a  good 
speed.  If  the  victorious  fleet  does  not  observe  these  precautions,  he  will 
lose  some  units  of  his  command  upon  the  first  night  encounter,  and 
perhaps  more  upon  the  following.  Some  seamen  have  become  recon- 
eiled  to  this  abnormality,  yet  if  the  matter  were  represented  to  a 
stranger  he  would  be  astounded.  He  probably  would  ask  whether  he  ' 
properly  understood  that  a  victorious  fleet  should  protect  itself  from 
the  remnant  of  a  vanquished  enemy. 

There  are  many  of  these  inconsistencies,  and  we  shall  refer  to  them 
farther  on.     We  allude  here  to  fundamental  misconceptions  only.    Itf 
is  to  be  hoped  that  the  regularly  developed  science  of  naval  battle' 
(tactics)  may  aid  the  fleet  to  enter  upon  the  path  of  rational  develop- 
ment. 

AVe  shall  next  consider  the  question,  What  are  the  naval  tactics  from 
which  we  may  expect  such  important  information? 


Chapter  I. 

THE  POSITION  OF  NAVAL  TACTICS  IN  THE  CATE 
GORY  OF  NAVAL  SCIENCES. 


11.  Do  tactics  constitute  a  science  or  an  art? — Two  high  authorities 
upon  the  subject  of  military  sciences,  Jomini  and  Klausewitz,  define 
the  subject  of  tactics  almost  identically.  Jomini  calls  tactics  the  art 
of  war;  Klausewitz  defines  tactics  as  the  science  of  war.  Both  of 
these  definitions  are  correct,  and  it  might  be  well  to  unite  them,  for 
although  there  does  not  exist  a  positive  difference  between  science  and 
art,  yet  both  are  nevertheless  closely  allied.  Thus,  for  example, 
mathematics  is  the  science  of  dimensions,  and  no  one  considers  mathe- 
matics as  an  art,  yet  it  includes  certain  arts  within  itself,  such  as  that 
of  adding  numbers,  and  of  forming  various  other  combinations  from 
them.  Astronomy  is  the  science  of  heavenly  bodies;  it  also  is  not 
regarded  as  an  art,  although  it  includes  the  art  of  determination  of 
latitudes  and  longitudes,  both  of  the  heavenly  luminaries  as  well  as  of 
points  upon  the  surface  of  the  earth.  Sculpture  is  an  art,  but  no  one 
would  deny  that  it  is  an  art  developed  from  scientific  data.  The  same 
is  true  for  painting,  music,  etc. 

In  sculpture  and  painting,  art  naturally  possesses  the  primary,  while 
in  mathematics  and  astronomy  it  occupies  a  subordinate,  position. 

General  Leer,  in  his  Positive  Strategy  (ed.  1871,  p.  4),  makes  the 
following  declaration : 

Every  science  (theory)  possesses  its  complement  (art),  and  conversely  every  art 
possesses  its  science,  which  is  custodian  of  those  laws  underlying  the  foundation  of 
the  art  in  question.  From  this  it  is  evident  that  the  commonly  employed  apposition 
of  art  to  science,  such  as  the  statement  that  "tactics  is  the  art,  strategy  the  science, 
of  war"  (Erzherzog  Karl),  is  deprived  of  all  raison  d'etre,  since  strategy  and  tactics 
each  possesses  in  itself  its  own  science  (theory)  and  its  own  art  (the  application  of 
theory  to  practice). 

The  purpose  of  tactics  is  to  indicate  the  methods  of  winning  a  battle; 
whence  it  would  appear  that  the  term  "art"  applies  better  to  it  than 
the  expression  " science,"  but  as  the  directions  for  conducting  a  battle 
can  only  be  determined  as  the  result  of  the  careful  consideration  of  all 
elements  influencing  success  in  war,  and  as  such  investigation  is  a 
matter  of  theory — that  is,  of  science — we  agree  with  Klausewitz,  and 
regard  tactics  as  the  science  of  war. 
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12,  Comparison  of  the  science  of  tear  on  land  and  sea. — Does  there 
exist  only  one  general  tactical  system,  or  is  it  necessary  to  distinguish 
military  from  naval  tactics?  Oar  companions  in  arms  on  shore  reduced 
their  profession  to  a  science  sooner  than  ourselves.  This  came  about 
from  the  reason  that  there  were  more  people  with  scientific  training  in 
their  circle  than  in  that  of  seamen — practical  people — since  war  on  land 
was  conducted  on  a  larger  scale  than  at  sea,  and  finally,  because  the 
method  of  conducting  war  on  land  was  more  subject  to  generalization 
than  when  waged  upon  such  a  capricious  element  as  water. 

Some  military  authorities  assert  that  the  science  of  war  is  the  same 
for  the  sea  as  land,  and  they  say  that  if  naval  strategy  is  acknowledged 
to  be  a  separate  science  the  same  must  be  acknowledged  for  the  strategy 
of  the  woods,the  steppes,  etc.  (Morsk.  Sbor.,  No.  11, 1894,  p.  2.)  Such 
a  view  would  be  just  were  it  purposed  to  unite  the  command  of  armies 
and  fleets  in  the  hands  of  one  commander  in  chief  who  would  control 
the  general  military  resources  of  a  country.  Of  this  there  are  many 
historical  examples,  beginning  with  Pompey  and  Agrippa,  and  ending 
with  Orloff,  the  victor  at  Tchesma.  Unity  of  action  would  be  secured 
from  the  fusion  of  fleet  and  army  and  from  the  centralization  under  one 
ministry  of  the  general  administration  of  the  offensive  and  defensive 
resources  of  the  nation.  No  country,  however,  has  actually  undertaken 
such  a  step,  for  a  vast  difference  exists  between  methods  of  war  on  sea 
and  upon  land.  Life  itself  differs  greatly  for  the  one  and  the  other. 
Cases  have  occurred  where  a  general  who  proved  brave  beyond  ques- 
tion under  a  heavy  fire  on  shore  showed  himself  a  coward  at  sea  upon 
the  first  roll  of  the  ship,  when  there  was  not  the  slightest  danger. 

Napoleon,  at  the  time  of  his  wars,  when  he  ruled  nearly  all  Europe, 
was  unable  to  overcome  the  resistance  of  England.     If  he  had  felt  him- 
self able  to  assume  command  of  his  fleets,  he  would  not  have  hesitated  I 
to  do  so.     With  such  a  vast  military  talent  as  Napoleon  possessed  it 
would  only  have  required  a  short  time  for  him  to  grasp  the  essentials 
of  our  profession,  and  we  are  convinced  that  he  would  have  introduced  i 
much  that  was  fresh  and  healthy  into  our  life.    He  himself  was  a  native 
of  an  island,  began  his  career  at  a  seaport,  and  made  a  voyage  with 
an  army  to  Egypt.     Naval  conditions  were  therefore  not  altogether 
unfamiliar,  yet  he  could  not  decide  to  assume  command  of  his  fleet. 
.    The  objects  are  the  same  for  fleets  as  for  armies — to  defeat  the 
enemy  and  compel  him  to  yield  to  our  demands;  the  methods  of  ac- 
complishing the  result  are  totally  different.     It  is  impossible  not  to* 
acknowledge  that  the  study  of  military  history  is  useful  to  the  sailor j 
and  that  of  naval  history  to  the  soldier.     The  study  of  history  broad- 
ens the  horizon  of  perception  and  determines  our  relations  to  circum- 
stances.   It  is  also  useful  to  seamen  to  study  military  strategy  and 
military  tactics  and  to  familiarize  themselves  with  their  principles; 
but  we  must  proceed  with  caution  when  we  apply  to  the  sea  the  rules 
of  war  that  have  been  developed  from  conditions  that  obtain  on  land. 
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We  should  borrow  from  them  only  what  corresponds  to  naval  condi- 
tions. There  are,  naturally,  many  princijfles  that  are  the  same  for 
military  and  naval  operations — e.  g.,  that  of  centralized  control — but 
this  applies  to  every  problem  of  life  iu  general.  The  principle  of  con- 
centration of  force  in  battle  at  a  central  point  is  as  correct  for  us  as  for 
them;  but  another  and  far  more  important  principle  which  stands,  so 
to  speak,  at  the  head  of  every  military  undertaking — that  of  mutual 
support — must  be  applied  with  caution  to  the  circumstances  of  war  at 
sea.  To  the  soldier  it  is  the  guiding  star  that  must  be  kept  in  view  when 
forming  plans  as  well  as  when  carrying  them  out  upon  the  field  of 
battle;  general  and  soldier  should  be  guided  by  this  principle  and  each 
should  be  assured  that  aid  will  be  afforded  at  the  critical  moment;  only 
under  such  conditions  will  men  stand  firm.  Villeneuve,  before  the 
battle  of  Trafalgar,  declared  that  mutual  support  of  ships  was  the 
chief  end  in  view,  but  was  beaten  by  an  antagonist  who  always  acted 
on  the  principle  that  it  is  necessary  to  trust  the  fate  of  some  part  of 
the  fleet  to  chance  in  a  sea  fight.  If  ships  only  busy  themselves  about 
supporting  one  another  in  battle,  the  enemy  who  is  in  no  wise  hindered 
will  invariably  win.  The  principle  of  mutual  support  may  be  remem- 
bered by  seamen  as  far  as  it  relates  to  the  simultaneous  attack  of  an 
adversary.  The  best  aid  to  our  own  side  is  prompt  attack  upon  our 
opponents. 

The  principle  of  holding  a  portion  of  an  army  in  reserve  is  funda- 
mental in  military  operations,  and  no  general  would  ever  think  of  so 
disposing  his  army  that  no  part  of  it  should  be  thus  withheld.  There 
are  no  sUch  reserves  in  naval  battles.  A  reserve  is  alluded  to  in  Kel- 
son's order  before  Trafalgar.  He  formed  a  third  column  of  the  fleetest 
ships,  to  unite  with  one  of  the  main  columns  at  the  time  of  attacking 
the  enemy.  But  the  plan  was  never  carried  into  execution,  as,  at  the 
time  of  the  engagement,  he  had  fewer  ships  than  he  anticipated;  while 
the  assignment  of  the  faster  vessels  to  the  third  column  showed  that 
he  did  not  contemplate  holding  them  back  for  any  length  of  time,  but 
intended  to  employ  them  to  strengthen  one  or  the  other  of  the  main 
columns  as  speedily  as  possible.  In  fact,  if  any  one  should  divide  his 
forces  in  halves  before  battle  and  then  enter  into  action  first  with 
one  half  and  then  with  the  other,  he  would  enable  his  adversary  to 
concentrate  his  entire  force  first  upon  one  and  then  upon  the  other 
section,  and  would  thus  precipitate  his  own  defeat.  It  is  not  intended 
to  discuss  here  the  question  as  to  whether  there  should  be  a  reserve  or 
not.  We  can  only  say  that  it  would  be  shortsighted  to  apply  all  mili- 
tary principles  to  conditions  of  naval  war.  The  reserve  is  constituted 
in  the  army  for  the  purpose  of  directing  it  to  the  turning  point  of  the 
fight  when  the  battle  has  developed,  to  crush  an  adversary  and  to 
compel  him  to  retire.  The  enemy  assumes  a  very  unfavorable  posi- 
tion upon  retreating  from  a  battlefield.  Suvorow  says,  "Pursuit  alone 
destroys  a  fleeing  enemy.'7    For  fleets  the  matter  is  entirely  differ- 
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eut.  A  ship  retreating  in  the  face  of  a  head  wind  from  an  opponent 
is  far  more  favorably  placed  for  the  use  of  her  guns  than  the  ship 
pursuing  her.  Wind  and  sea  in  nowise  impede  the  lire  of  the 
former,  while  the  latter  is  plaeed  under  many  difficulties,  and  in  the 
heavy  sea  may  have  to  discontinue  the  use  of  his  battery.  It  is  there- 
fore favorable  for  us  under  certain  conditions  to  permit  ourselves  to  be 
chased,  while  retreat  with  an  army  is  only  decided  upon  in  an  extremity 
when  no  other  course  is  left  open.  But  although  retreat  is  disastrous 
on  laud,  yet  a  platoon,  unexpectedly  meeting  an  enemy's  regiment, 
should  retire  skillfully,  aud,  contrariwise,  if  our  torpedo  boat  should 
meet  an  enemy's  ironclad  unexpectedly  at  night  or  in  a  fog,  it  should 
immediately  attack  her.  We  only  wish  to  show  by  the  above  that  the 
study  of  military  science  is  indispensable.  Its  application  to  the  con- 
ditions of  naval  war  should  be  made,  however,  with  great  caution  and 
discernment.  We  repeat  that  it  would  be  desirable  to  unite  matters 
military  and  naval  together  into  one  compact  whole,  but  seamanship  so 
abounds  with  special  conditions  that  the  general  staff  officer  who  might 
desire  to  study  them  thoroughly  could  do  so  only  at  the  cost  of  detri- 
ment to  his  ultimate  purpose.  This  is  the  reason  why  a  government 
should  maintain  one  organization  of  materiel  and  personnel  for  naval  war 
and  another  for  war  on  land.  For  the  purpose  of  avoiding  unnecessary 
prolixity  it  is  customary  to  subdivide  the  subject  into  naval  strategy 
and  naval  tactics.  Imperial  policy  alone  remains  the  same  for  both 
kinds  of  war. 

The  differences  between  naval  and  military  strategy  and  between 
naval  and  military  tactics,  should  cause  no  disagreement.  Sailors 
readily  adopt  weapons  that  the  army  has  chosen.  They  imitate  the 
movement  of  armies  as  far  as  they  are  capable  in  their  landing  expedi- 
tions, and  therefore  our  comrades  on  shore  would  not  be  to  blame  if 
they  hastened  to  adopt  anything  in  which  we  were  ahead  of  them. 

13.  What  constitutes  the  subject  of  naval  tactics? — As  tactics  of  war  on 
land  were  developed  first,  the  term  u  tactics"  signifies  military  tactics. 
Nothing  is  said  therein  about  the  conditions  of  naval  war,  and  we  have 
therefore  nothing  left  to  do  but  to  designate  our  tactics  "naval  tactics," 
the  definition  of  which,  in  accordance  with  the  above  conclusions,  is  as 
follows: 

Naval  tactics  is  the  science  of  naval  war. — While  recognizing  the 
distinction  that  exists  between  naval  and  military  strategy,  as  well  as 
between  naval  and  military  tactics,  we  find  at  the  same  time  that  they 
possess  much  in  common,  and  we  therefore  deem  it  very  useful  to 
cite  the  opinions  of  military  authorities,  aud  to  present  the  views  of  the 
most  renowned  captains,  concerning  them.  These  authorities  give  the 
following  detailed  explanation  concerning  tactics: 

Tactics,  accordiug  to  Leer,  has  for  its  object  investigation  of  questions  concerning 
the  relations  of  the  military  elements — armies,  weapons,  positions — and  the  most 
favorable  conditions  for  utilizing  them  and  their  combinations  in  various  cases  that 
arise  in  war.     (Course  in  Tactics,  Colonel  OrlofT,  1896,  p.  3.) 
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The  purpose  of  tactics,  according  to  Dragomirow,  consists  in :  (1)  The 
investigation  of  the  principles  of  the  peace  training  and  education  of 
armies.  (2)  The  study  of  their  fighting,  campaigning,  and  scouting 
capacities.  (3)  The  study  of  the  influence  which  position  exerts  upon 
the  disposition,  movements,  and  actions  of  armies  (Text-book  of 
Tactics,  Dragomirow,  1881,  pp.  1,  2).  The  opinions  of  Generals  Drago- 
mirow and  Leer  above  presented  indicate  that  they,  like  Jomini  and 
Klausewitz,  give  broad  scope  to  the  field  of  tactics.  Some  naval 
writers  consider  the  scope  of  naval  tactics  similarly,  but  there  are  others 
who  confound  tactics  with  evolutions.  Occasionally,  under  the  title 
of  naval  tactics,  one  will  meet  a  book  which  treats  only  of  dispositions 
and  changes  of  formation  of  fleets.  There  are  other  books  which  bear 
the  high-sounding  title  of  naval  tactics,  whose  contents  only  touch 
upon  the  advantages  and  disadvantages  of  the  various  types  of  ships. 

Professor  Altmeier  defines  tactics  as  follows: 

Tactics,  in  the  broadest  sense  of  the  term,  teaches  positions  and  the  rules  derived 
therefrom  as  to  how  to  undertake  and  prosecute  war  under  given  conditions  and 
circumstances. 

This  definition  is  extremely  narrow:  it  limits  the  influence  of  naval 
tactics  and  throws  all  other  naval  sciences  out  of  touch  with  them. 

The  French  seamen  also  had  narrow  views  upon  tactics.  According 
to  their  opinion,  naval  tactics  is  the  art  of  grouping  naval  forces,  of 
moving  them  in  order  with  rapidity  and  safety,  and — at  the  time  of 
battle — of  deriving  the  greatest  amount  of  benefit  from  them  in  win- 
ning a  victory. 

Bainbridge-Hoff  defines  naval  tactics  in  a  somewhat  broader  way; 
he  presents  naval  tactics  as  the  most  important  branch  of  study  for  a 
naval  officer,  teaching  him  how  to  utilize  in  time  of  war  the  different 
weapons  that  constitute  the  fighting  power  of  ships. 

14.  The  position  of  naval  tactics  in  the  list  of  naval  sciences. — If  we 
reduce  naval  sciences  to  a  system,  the  scope  of  tactics  will  define  itself. 
Let  us  first  of  all  agree  that  the  naval  fleet  exists  for  tear,  and  that  each 
one  of  its  units,  personal  and  material,  is  organized  with  a  view  to  suc- 
cessful participation  in  a  naval  battle.  As  naval  tactics  is  the  science 
of  naval  war,  it  embraces  within  itself  everything  upon  shipboard. 
The  end  in  view  is  the  winning  of  the  battle,  and  naval  tactics  should 
show  us  how  to  do  this.  To  this  end  it  should  give  directions  in  rela- 
tion to  all  naval  sciences  included  within  its  scope. 

There  is,  however,  a  science  higher  than  naval  tactics — strategy. 
The  latter  investigates  all  the  elements  of  war;  it  determines  the  ampli- 
tude of  the  resources  required  for  war  and  the  best  mode  of  procedure 
against  the  enemy;  it  decides  the  type  of  military  action  best  capable 
of  accomplishing  the  end  sought.  The  problem  of  war  is  how  to  over- 
come the  resistance  of  the  enemy,  and  the  object  of  this  science  is,  as 
above  stated,  to  indicate  the  kind  of  military  actions  best  calculated  to 
defeat  him  and  to  accomplish  our  ends  most  rapidly. 
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Some  authorities  define  tactics  as  the  science  of  war.  They  consider 
strategy  as  the  philosophy  of  war,  or  as  the  tactics  of  the  theater  of 
war,  in  distinction  from  actual  tactics  of  the  field  of  battle. 

Above  strategy  is  to  be  placed  imperial  policy,  which  determines 
whether  an  end  sought  may  be  obtained  without  war  or  not — whether 
a  demonstration  will  suffice,  or  whether  military  operations  must  be 
undertaken.  When  war  is  begun,  strategy  shows  where  it  is  to  be  car- 
ried on,  and  tactics  how  to  conduct  it  so  as  to  defeat  the  enemy  with 
the  least  loss. 

Special  sciences — engineering,  ordnance,  etc. — give  detailed  instruc- 
tion as  to  how  to  put  machinery  in  motion,  load  and  point  guns,  etc. 
We  present  below  a  sketch  indicating  at  a  glance  the  general  arrange- 
ment of  naval  sciences : 

IMPERIAL  TOLICY. 


NAVAL  STRATEGY. 


NAVAL  TACTICS. 
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Under  such  a  classification  matters  are  comprehensively  grouped 
under  special  subjects,  and  the  whole  science  is  placed  upon  a  firm 
foundation.  We  have  not  yet  met,  in  a  single  course  in  strategy  or 
tactics,  with  such  a  coordination  of  subjects  as  is  presented  above,  but 
we  do  not  differ  in  our  views  from  those  of  the  chief  contemporary 
authorities,  Generals  Dragomirow  and  Leer.  As  above  stated,  both  of 
the  latter  regard  tactics  broadly.  Dragomirow.  for  example,  dwells  in 
detail  upon  morale,  and  his  text-book  is  filled  with  counsels  upon  matters 
relating  to  pedagogics.  lie  not  only  tells  us  what  to  learn,  but  some- 
times how  to  learn.  Similarly,  Leer  does  not  regard  tactics  as  a  study 
whose  theme  begins  and  ends  upon  the  field  of  battle,  for  fights  may 
be  won  only  as  the  results  of  long  and  careful  preparation. 

15.  Limitations  of  tactics. — The  limitations  of  tactics  and  strategy 
are  in  accordance  with  the  above-given  definitions  of  these  sciences. 
All  that  relates  to  war  in  general  belongs  to  strategy;  all  that  relates 
to  battles  of  ships  against  ships  or  against  fortifications,  as  well  as  the 
technique  of  all  reconnaissances  and  scouting  in  general,  belongs  to 
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tactics.  It  investigates  the  methods  of  maintaining  a  squadron  at 
anchor  and  at  sea,  and  considers  all  military  elements  in  their  general 
relationship  to  one  another.  The  scope  of  tactics  and  of  the  special 
sciences  define  themselves.  Every  special  subject,  such  as  ordnance, 
engineering,  etc.,  develops  itself  as  fully  as  it  may  within  the  limits  of 
its  own  sphere  of  extension ;  tactics  determines  the  relationship  exist- 
ing between  itself  and  other  special  sciences.  If,  for  example,  any 
special  subject  be  neglected,  it  is  the  duty  of  tactics  to  adopt  it  to 
itself  until  it  passes  to  the  specialist's  domain.  This  is  the  present 
status  of  the  question  of  unsinkability  of  ships.  Engineering  con- 
siders it  as  pertaining  to  shipbuilding,  shipbuilding  to  engineering. 
Tactics  will  continue  to  hold  it  in  its  own  hands  until  it  be  definitely 
placed  in  one  branch  or  the  other. 

It  sometimes  happens  that  an  entirely  new  subject  develops  which 
does  not  fall  within  the  scope  of  any  existing  branch  of  naval  science. 
Artillery  and  ordnance  can  not  be  blamed  for  not  giving  their  attention 
to  aerial  navigation.  Tactics  can  not  refuse  to  consider  any  means  that 
may  be  of  use  to  win  a  battle.  If  it  should  transpire  that  aerial  navi- 
gation proves  of  importance  in  naval  war,  it  is  the  duty  of  tactics  to 
take  the  matter  into  its  own  hands,  and  to  control  it  until  it  develops 
into  a  special  branch  of  naval  science,  after  which  the  role  of  tactics 
becomes  limited  to  certain  general  directions  relating  thereto.  This  is 
why  signaling,  evolution,  and  other  branches  of  seamanship  which  have 
not  yet  developed  into  special  naval  sciences,  nor  have  been  absorbed 
by  any  of  the  existing  specialties,  still  remain  under  naval  tactics. 

By  investigating  all  the  elements  influencing  the  success  of  naval 
battle,  and  by  considering  their  general  relationships,  naval  tactics 
points  out  the  goal  toward  which  each  special  science  should  strive. 
It  is  the  science  of  the  sciences  of  naval  war,  or  the  philosophy  of 
naval  war. 

All  that  has  been  said  above  upon  the  subject  of  naval  tactics  may 
be  summarized  briefly  as  follows : 

Naval  tactics  is  the  science  of  naval  war.  It  investigates  the  elements 
constituting  the  fighting  force  of  ships  and  the  means  of  employing  them 
most  favorably  in  war  under  different  circumstances. 

16.  Relation  of  previous  work  of  the  author  (Elements  of  the  Fighting 
Qualities  of  Men-of-war)  to  naval  tactics. — At  the  time  of  preparation 
of  his  treatise  Elements  of  the  Fighting  Qualities  of  Men-of-war  (Morsk. 
Sbor.,  1894,  No.  6),  the  author  had  in  view  the  work  that  he  is  now 
writing,  but  at  that  time  he  had  not  yet  served  in  command  of  a  squad- 
ron and  did  not  feel  assured  that  he  had  collected  sufficient  tactical 
material  to  justify  generalizations.  The  author  now  recognizes  his 
treatise  as  constituting  an  integral  part  of  the  present  work,  and  there- 
fore, to  avoid  repetition,  he  will  not  enlarge  upon  investigations  in  rela- 
I  tion  to  weapons  which  were  therein  discussed.  Up  to  the  present  the 
i  opinion  of  the  author  has  not  changed  in  these  respects. 
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17.  Relation  of  circumstances  to  tactical  considerations. — There  exists 
a  difference  between  knowledge  and  understanding.  There  are  people 
who  know  a  great  deal  but  who  in  fact  understand  very  little;  and,  ou 
the  other  hand,  we  meet  many  persons  of  great  understanding  who  pos- 
sess little  knowledge :  results  are  mainly  obtained  by  the  latter  through 
the  operation  of  their  understanding.  Itisnotenonghtoknowrules,but 
understanding  must  be  had,  which  will  serve  to  indicate  how  to  employ 
and  utilize  these  rules. 

Let  us  see  what  the  authorities  say  upon  this  point:  Jomini  (Outlines 
of  the  Art  of  War,  ed.  1840,  chap.  1,  p.  21)  writes: 

I  hope  that  I  will  not  be  accused  of  desiring  to  convert  the  art  of  war  into  a  definite 
mechanism,  or,  on  the  contrary,  of  making  the  assertion  that  anyone  by  reading 
rules  may  acquire  the  gift  of  command  of  armies.  In  all  sciences,  as  in  all  positions 
in  life,  knowledge  and  the  understanding  of  how  to  execute  are  two  completely  dif- 
ferent things,  and  if  those  who  prove  successful  are  often  found  to  possess  executive 
ability  alone,  nevertheless  it  is  the  union  of  the  two  qualities  that  distinguishes  the 
superior  man  and  guarantees  full  success.  However,  to  avoid  being  accused  of 
pedantry  I  hasten  to  state  that  by  the  word  "knowledge"  I  do  not  mean  vast  learn- 
ing; it  is  not  a  question  of  knowing  much,  but  it  is  necessary  to  know  well,  and  to 
know  in  particular  all  that  relates  to  the  matter  in  hand. 

18.  General  Leer's  opinion. — We  present  in  detail  General  Leer's 
opinion  on  these  matters  (Positive  Strategy,  ed.  1871,  pp.  22,  23). 

Laws  considered  in  the  light  in  which  they  were  viewed  by  the  genius  of  Peter  the 
Great  can  only  be  defined  as  to  order,  and  not  as  to  times  and  circumstances.  In 
other  words,  there  is  no  law  (rule)  for  all  cases,  since  the  number  of  the  latter  is 
unlimited,  and  since  a  law  can  only  be  regarded  as  a  general  formula  in  which  it  is 
always  necessary  to  introduce  circumstances  (time  and  case)  in  order  to  obtain  the 
corresponding  definite  known  circumstantial  decision.  In  short,  we  should  apply 
law  to  fact  through  the  medium  of  the  understanding,  and  not  by  servile  obedience 
to  the  letter  thereof. 

19.  General  Dragomiroiv's  opinion. — On  this  point  General  Dragomi- 
row  states  the  following  (Text-book  of  Tactics,  ed.  1881,  pp.  12,  13): 

The  verbal  deduction  formed  from  known  data  and  under  known  circumstances 
is  sometimes  given  to  the  world  as  absolute — that  is,  as  £rue  under  any  conditions. 
We  must  constantly  be  upon  our  guard  against  such  one-sided  propositions,  espe- 
cially as  they  are  enticing,  for  they  are  always  plausible.  Whole  epochs  may  be 
pointed  out  during  which  such  opinions  prevailed,  and  which  led  in  the  end  to 
disaster. 

It  is  the  duty  of  the  instructor,  true  to  his  work,  to  arm  his  hearers  with  salutary 
circumspection  toward  all  these  unquestionable  deductions.  lie  should  teach  them 
to  put  to  themselves,  in  relation  to  any  general  proposition,  the  quostion,  could  there 
not  be  cases  where  an  exactly  opposite  conclusion  would  be  the  true  one? 

The  same  writer  states  the  following: 

The  knowledge  of  the  military  relations  of  armies  and  positions  is  a  considerable 
aid  to  obtaining  success  in  battle,  but  is  far  from  being  all  that  is  indispensable  to 
the  attainment  of  such  success.  To  know  is  little;  it  is  necessary  to  know  how  to 
apply  knowledge  to  existing  circumstances,  and  herein  lies  the  whole  difficulty. 

To  acquire  the  former,  only  common  sense  is  needed ;  for  the  latter  there  is  required 
the  faculty  of  estimating  the  position  occupied  by  the  enemy  at  a  given  moment,  and, 
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chiefly,  of  deciding  upon  military  matters  without  the  least  hesitation,  so  that  there 
may  be  no  half  measure  between  success  and  failure. 

The  role  of  theoretical  preparation  becomes  still  clearer  when  we 
read  an  extract  from  Dragomirow's  Text-book  of  Tactics,  where  lie  tells 
as,  in  conclusion,  how  the  counsels  and  the  studies  of  the  capabilities  of 
armies  that  are  presented  in  his  work  should  be  regarded.  "The  capa- 
bilities of  armies — data  relating  thereto  are  available,  and  the  more 
thoroughly  one  is  acquainted  with  them  the  better.  Tactical  counsels 
we  should  regard  as  we  do  all  other  counsels;  we  should  listen  to  them, 
but  in  action  we  should  only  listen  to  our  common  sense.  There  is  no 
wise  counsel  which,  under  some  circumstances,  would  not  prove  vain. 
Therefore,  we  should  lay  our  hopes  in  no  book,  but  trust  to  our  own 
head,  which  can  not  be  replaced  by  any  book.  There  is  no  constant  rule 
in  war,  since  for  every  new  case  that  arises  a  new  rule  has  to  be  formed 
upon  the  spur  of  the  moment.  This  is  the  position  one  has  to  assume  in 
relation  to  the  counsels  herein  given;  and  I  can  find  no  better  ending 
to  this  course  than  the  words  in  which  Turenne  used  to  conclude  his 
instructions  to  his  subordinates:  'Outre  ca,  messieurs,  je  vous  recom- 
mande  le  bon  sens'  ('beyond  this,  gentlemen,  I  want  you  to  use  your 
common  sense').  However  good  advice  may  be,  it  is  never  capable  of 
comprehending  and  foreseeing  those  cases  which  may  momentarily 
appear,  and  which  may  require  the  employment  of  measures  exactly 
opposite  to  those  originally  decided  upon." 

We  present  one  more  extract  from  Dragomirow  (p.  3): 

Success  in  war  calls  for  very  great  energy,  determination,  and  mental  pliability 
from  the  military  man;  that  energy  which  admits  no  doubt  of  success,  even  when 
there  seems  to  be  no  hope  of  salvation;  that  determination  which  gives  the 
strength  never  to  desist  from  an  attempted  end;  that  pliability  which  in  an  instant 
npon  a  change  of  circumstance  changes  the  means  of  obtaining  the  desired  result. 

This  is  enough  to  show  that  no  theoretical  rule  can  be  given  for  indicating  how 
to  act  in  any  given  case ;  that  all  depends  upon  the  personality  of  the  agent.  Does 
it  follow,  therefore,  that  there  is  no  theory  of  war?  Such  a  theory  exists,  and  is  a 
most  important  one.  The  more  difficult  of  control  a  weapon  proves,  the  more 
thoroughly  should  its  capabilities  be  studied  before  actually  employing  it.  Other- 
wise, acquaintance  with  its  properties  can  only  be  had  through  bitter  experience, 
while  such  knowledge  could  have  been  had  theoretically  at  minimum  cost.  The 
properties  being  known,  we  have  in  an  emergency  only  one  problem  to  solve — how 
to  employ  them  in  the  case  in  question.  If  we  do  not  know  them,  instead  of  one 
problem  we  are  called  upon  to  solve  two — first  to  gain  experience,  at  the  cost  of 
shedding  blood,  and  then  to  utilize  it.  From  the  above  it  is  clear  that  the  personal 
fighting  capabilities  of  a  military  leader  must  proceed  hand  in  hand  with  his  theo- 
retical knowledge,  although  there  is  no  doubt  that  the  former  plays  the  greater  role. 

20.  Napoleon1  s  opinion. — Napoleon  said  that  all  questions  in  higher 
tactics  assume  the  form  of  indeterminate  physico-mathematical  prob- 
lems, capable  of  solution  in  a  number  of  ways.  In  his  opinion,  "a 
theory  of  military  science  is  useful  for  supplying  general  ideas  and 
for  training  the  mind;  but  the  servile  application  of  this  theory  to  fact 
is  always  daugerous." 
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In  a  conversation  with  our  ambassador,  Balashev,  in  1812,  Napoleon 
allowed  the  following  remark  to  escape  him: 

All  of  you  think  that  you  know  war  because  you  have  read  Joruini;  but  if  it 
could  be  learned  from  his  book,  would  I  have  allowed  it  to  be  published? 

21.  Conclusions  upon  the  conceptions  of  naval  tactics. — Placing  in 
apposition  all  the  above  extracts  from  the  works  of  students  of  mili- 
tary affairs,  we  may  make  from  them  the  following  deduction:  The 
theoretical  investigation  of  the  best  means  of  employing  the  lighting 
power  of  ships — i.  e.,  naval  tactics — is  indispensable.  Such  investiga- 
tion, together  with  the  practical  exercises  recommended  by  tactics, 
prove  an  aid  in  battle  to  the  clearer  comprehension  of  matters  as  they 
are,  and  to  the  choice  of  the  most  suitable  manner  of  action,  when  we 
are  guided  by  our  own  conceptions  and  by  that  inner  voice  which  coun- 
sels men  to  bold  and  brave  deeds.  The  benefit  to  be  derived  from  tac- 
tics is  that  by  constantly  studying  and  practicing  them  one  develops 
his  powers  of  judgment,  or  the  ability  to  clearly  recognize  existing 
conditions.  To  expect  results  when  we  are  taught  by  practice  alone 
means  to  expect  the  impossible,  and  implies  great  losses  upon  first 
meeting  the  enemy. 


Chapter  II. 

INFLUENCE  OF  MORALE  UPON  SUCCESS  IN 

BATTLE. 


22.  The  necessity  of  the  study  of  morale. — It  is  with  some  hesitation 
that  we  undertake  a  discussion  of  this  subject.  If  many  military  writ- 
ers have  overlooked  it,  it  is  not  because  they  do  not  deem  it  of  sufficient 
importance,  but  rather  because  the  domain  of  military  psychology 
remains  yet  practically  unexplored.  Here  and  there  may  be  met  a 
brief  notice  upon  the  subject,  but  nothing  in  the  way  of  general  treat- 
ment. General  Dragomirowhas  written  more  than  ail  others  concerning 
it,  but  he  has  not  considered  it  in  its  most  delicate  phases.  The  subject 
is  a  difficult  one,  but  it  is  impossible  to  preserve  silence  upon  it,  for 
otherwise  it  would  never  be  developed  and  would  always  remain  in  its 
original  unsystematized  form. 

Peter  the  Great  says  "  brave  hearts  and  true  are  the  best  defenses 
of  an  empire." 

Napoleon  said  that  "  in  war  three-fourths  of  the  chances  of  success 
depend  upon  morale  and  only  one-fourth  upon  material  conditions." 
We  can  not  but  accept  the  opinion  of  such  an  exalted  authority  as 
Napoleon.  We  know  that  he  spared  no  effort  to  instill  braveness  and 
military  energy  into  his  soldiers.  The  maintenance  of  the  proper  spirit 
on  shipboard  is  a  matter  of  the  highest  importance,  in  relation  to 
which  everyone  in  the  service,  from  the  admiral  to  the  seaman,  has  his 
duty  to  perform.  The  employment  of  one  or  the  other  means  of 
defense  depends  upon  the  admiuistration  of  the  navv,  but  courage 
of  the  personnel  is  essential  and  all  that  tends  to  promote  it  is  worthy 
of  the  most  careful  study. 

Lieutenant  Klado, in  his  lectures  (p. 218)  justly  remarks  that  "at  the 
end  of  a  battle  the  only  difference  between  the  victor  and  the  van- 
quished is  the  difference  of  spirit;  in  the  vanquished  they  are  depressed, 
in  the  victor  they  have  reached  the  highest  stage  of  exaltation,  and 
material  losses  for  the  greater  part  make  but  little  difference." 

This  remark  is  a  very  just  one.  If  the  victor  after  his  victory  acknowl- 
edges that  he  is  so  exhausted  mentally  and  morally  that  he  can  light 
no  more,  the  victory  has  been  productive  of  very  insignificant  results. 
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23.  General  Leer's  opinion. — We  present  the  opinion  of  certain  well- 
known  authorities  in  relation  to  the  effect  of  morale  upon  success  in 
war.    Leer  (Positive  Strategy)  writes  as  follows: 

The  moral  element  is  one  of  the  highest  importance  in  war.  It  is  not  susceptible 
of  measurement  and  does  not  lend  itself  readily  to  theoretical  investigation;  never- 
theless, one  would  he  hardly  justified  in  denying  the  possibility  of  discovery  in  the 
future  of  laws  which  determine  the  working  of  the  mind  and  heart  under  mili- 
tary conditions — the  possibility  of  military  psychology.  What  to-day  appears  as 
an  Utopia  may  to-morrow  bo  a  fact.  History  better  than  all  else  shows  how  rational 
such  a  conclusion  is. 

In  another  part  of  the  same  book  (p.  16)  Leer  says: 

The  art  of  war  is  more  complicated  than  others,  because  in  other  arts  (painting, 
sculpture,  etc.)  the  workman  deals  with  lifeless  elements  which  may  be  measured 
and  weighed,  and  which  are  subject  to  impressious  from  without.  In  the  art  of  war, 
besides  other  elements,  man  enters  as  the  chief  instrument,  and  with  him  the  whole 
universe. 

24.  General  Dragomirow' s  opinion. — In  speaking  of  moral  influence  in 
war,  Dragomirow,  in  the  preface  to  his  Tactics  (p.  xvii),  makes  the 
following  statement: 

If  the  purpose  of  the  theory  of  the  art  of  war  is  the  discovery  of  the  properties  of 
military  elements,  if  the  most  important  of  these  is  the  moral  energy  of  man,  how 
necessary  it  is  to  strive  that  this  energy  may  not  be  destroyed,  but,  on  the  other  hand, 
be  developed  and  strengthened. 

In  another  place  General  Dragomirow  says : 

If  moral  elasticity  plays  such  an  important  role  in  the  composition  of  the  soldier, 
it  naturally  follows  that  every  effort  should  be  made  in  time  of  peace  to  develop  this 
quality. 

As  regards  moral  training  in  the  military  sense  there  should,  be 
considered,  first,  presence  of  mind  developed  to  the  point  where  a  man 
exhibits  no  hesitation  when  brought  face  to  face  with  the  unexpected; 
second,  decision,  determination;  third,  the  ability  to  exercise  cool  judg- 
ment at  the  most  critical  moment. 

The  moral  element  possesses  greater  signification  in  naval  war  than 
war  on   land.     In  the  latter,  action  generally  begins  gradually  and  >| 
people  have  time  to  look  at  one  another,  but  in  the  former,  with  the 
enormous  speeds  that  obtain  at  the  present  day,  intervals  of  time  are 
not  to  be  counted  by  hours,  but  by  seconds.     Put  the  helm  over  five 
seconds  earlier  and  you  ram  your  antagonist;  five  seconds  later,  and  lie 
rams  you.    The  state  of  spirits  of  the  crew  of  a  war  ship  depends  greatly 
upon  the  mutual  relations  of  all  those  persons  intrusted  with  the  per- 
formance of  military  duties.     If  we  take  two  ships,  similar  in  every 
respect,  and  with  similar  crews,  we  find  that  the  morale  of  one  has  been  i 
elevated  by  some  success,  even  in  no  wise  important,  and  having  no 
bearing  perhaps  upon  military  matters,  while  the  morale  of  the  other  ;! 
has  been  depressed  by  reprimands,  fault  findings,  and  dissatisfaction.  | 
The  first  will  always  succeed,  but  from  the  second  it  is  useless  to  look 
for  the  initiative,  or  any  daring,  but  rather  we  may  expect  timidity  and 
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lack  of  self-confidence.  This  difference  may  appear  in  time  of  war,  with 
the  distinction  that  misfortunes  of  peace  are  of  little  importance,  while 
all  depends  upon  the  successes  or  losses  of  war.  Advice  as  to  how 
to  sustain  the  morale  and  energy  and  to  raise  the  spirits  of  the  crews 
of  war  ships  is  frequently  given,  but  men  differ  so  in  character  and 
understanding  that  precisely  the  same  methods  will  not  serve  for  any 
two  individuals.  One  must  be  encouraged,  another  restrained,  and 
care  must  be  taken  not  to  discourage  either  one  of  them. 

At  one  time  the  naval  administration  may  employ  severity,  at  another 
kindness,  to  keep  up  the  spirits  of  the  crews.  We  cite  two  examples  to 
show  how  severity  failed  to  develop  satisfactory  results,  but  where  such 
results  were  obtained,  however,  through  implicit  trust  in  officers  in 
command. 

25.  Measures  of  severity  affecting  chiefs  of  squadrons. — The  battle  of 
Toulon  or  Isyeres  (in  the  year  1744)  was  remarkable  for  the  fact  that  the 
English  as  well  as  the  French  commander  in  chief  was  court-martialed. 
The  English  vice-admiral,  Lestock,  who  commanded  the  rear  guard,  was 
charged  with  taking  no  part  in  the  battle,  but  the  court  after  hearing 
his  explanations  decided  that,  in  accordance  with  the  instructions 
received  by  him,  Admiral  Lestock  was  justified  in  not  leaving  his  posi- 
tion in  line  as  long  as  the  signal  "  engage  the  enemy"  was  not  made  to 
him.  Admiral  Mathews,  the  commander  in  chief,  was  accused  of 
destroying  the  line  by  leaving  his  position  in  it,  although  he  did  this 
for  the  purpose  of  engaging  the  enemy. 

The  court  found  Mathews  incompetent  to  command  and  deprived 
him  of  his  grade.  The  behavior  of  Vice- Admiral  Lestock  at  the  battle 
of  Toulon  was  inexpressibly  harmful  and  injurious;  notwithstanding 
this,  he  was  justified  by  the  court,  because  he  had  not  permitted  him- 
self to  depart  from  the  letter  of  his  instructions. 

The  French  Admiral  de  Court  was  also  deprived  of  command.  Clerk 
says  the  sentence  that  reduced  Admiral  Mathews  was  the  source  of 
all  the  later  disasters  of  the  British  fleet.  The  author  of  Naval  Battles 
of  Great  Britain  (Ekins)  says — 

The  fate  of  Admiral  Mathews  seems  to  have  been  peculiarly  hard,  and  to  have 
made  a  strong  impression  upon  the  mind  of  the  unfortunate  Byng,  who,  as  will  he 
seen,  was  extremely  cautious,  in  bearing  down  upon  the  enemy,  not  to  risk  any  sep- 
aration from  his  rear;  and,  that  a  proper  British  spirit  might  again  be  infused  into 
the  naval  service,  it  was  found  necessary  to  shoot  Mm,  as  the  witty  Voltaire  said, 
"pour  encourager  les  autres!" 

26.  Example  of  confidence  reposed  in  the  chief  of  a  squadron. — To  the 
good  fortune  of  the  British  navy  the  admiralty  came  to  the  conclusion 
that  it  was  useless  to  attempt  to  train  the  fleet  by  measures  of  intimi- 
dation and  that  favorable  results  could  be  expected  only  by  placing 
implicit  trust  in  the  officer  in  command. 

We  may  cite  the  case  of  Jervis  before  the  battle  of  St.  Vincent.    By 
the  1st  of  September,  1796,  Jervis  had  collected  in  the  harbor  of 
Gibraltar  fifteen  ships;  but  three  of  these  were  driven  to  sea  by  the 
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storm  of  the  Gth  of  December,  one  was  wrecked,  while  another  lost 
all  her  masts.  Later,  upon  the  passage  to  Lisbon,  Jervis  lost  two 
more  ships,  one  wrecked  at  Tangier  and  the  other  at  the  mouth  of  the 
Tagus.  Upon  leaving  the  Tagus,  he  lost  still  another  vessel;  but  the 
admiralty,  instead  of  reproaching  him  for  losing  one  third  of  his 
squadron  in  less  than  two  months,  immediately  seut  him  more  ships 
from  England.  Upon  the  14th  of  February  of  the  following  year  he 
won  a  complete  victory  over  the  Spanish  fleet  off  St.  Vincent.  The 
admiralty  was  liberally  rewarded  for  its  wise  conclusion  that  the 
wrecking  of  ships  is  an  unavoidable  circumstance  of  war. 

Much  depends  upon  the  nerve,  pluck,  and  coolness  of  the  com- 
mander in  chief  in  battle.  It  is  a  notable  fact  that  the  marshals  of 
Napoleon,  hardened  to  war  as  they  were,  fought  better  and  displayed 
more  energy  in  those  fights  where  Napoleon  himself  was  present.  We 
may  cite  for  example  a  circumstance  which  speaks  eloquently  of  the 
commendable  calmness  of  Admiral  Nakhimov  at  the  battle  of  Sinope. 
The  squadron  drew  near  to  the  enemy  and,  as  noon  approached,  all 
awaited  with  impatience  the  appearance  of  the  red  flag,  the  signal  to 
"open  fire.'1  Finally  the  long-expected  flag  was  run  up  to  the  topmast- 
head,  but  when  broken  it  turned  out  to  be  the  midday  signal;  the 
admiral  had  made  noon  to  the  fleet. 

My  pen  is  incapable  of  expressing  the  full  depth  of  meaning  and  the 
immense  effect  of  this  simple  but  eloquent  signal. 

27.  Choice  of  historical  examples. — For  the  purpose  of  throwing  light  | 
upon  the  influence  of  morale  upon  success  in  war  we  may  cite  mili-  j 
tary  chiefs  who  knew  how  to  arouse  the  enthusiasm  of  the  armies  under  • 
their  command.     Our  choice  fixes  upon  personages  of  one  and  the  same 
epoch;  we  select  Suvorow,  Nelson,  and  Napoleon.     Suvorow  is  nearest 
to  us,  since  he  understood  the  Russians  and  knew  how  to  train  armies  of 
warriors  from  his  full,  rich  personality,  warriors  that  astounded  all 
Europe  by  their  deeds.     We  select  Napoleon  as  the  personification  of 
genius  in  war  on  land,  and  Nelson  in  war  at  sea.     Suvorow  and  Napoleon 
were  military  commanders  and  therefore  we  should  give  more  especial 
attention  to  the  study  of  Nelson. 

28.  Examples  from  Russian  history. — Nelson  was  not  alone,  however, 
in  understanding  how  to  elevate  the  spirits  of  his  ships'  crews.  We 
have  our  own  example,  still  more  striking,  in  the  great  founder  of  the 
"Russian  navy,  Emx^eror  Peter  I.  He  it  was  who  learned  how  to  build 
ships  himself  and  then  taught  his  subjects;  who  put  soul  into  his 
lifeless  creations  and  employed  them  to  win  victories  from  such  skilled 
navigators  as  the  Swedes.  A  better  example  would  be  hard  to  find,  asi 
the  case  is  an  exceptional  and  unparalleled  one;  the  Emperor  himself ; 
built  the  fleet  and  put  life  into  it  by  his  presence  and  example.  We  may 
also  cite  the  enthusiasm  aroused  in  the  Russian  navy  in  quite  recent 
times,  in  the  late  Crimean  war,  demonstrated  in  the  battle  of  Sinope 
and  the  brilliant  defense  of  Sebastopol.    We  know  that  the  spirit  ofj 
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Russian  sailors  at  that  time  was  worthy  of  the  highest  praise,  and  those 
who  created  the  Black  Sea  fleet  have  won  their  place  in  history.  But 
the  maimer  of  the  elevation  of  the  morale  of  the  personnel  has  not  yet 
been  properly  and  sufficiently  described,  which  compels  us  to  seek  our 
examples  from  among  those  foreigu  fleets  that  have  experienced  more 
naval  wars  than  our  own. 

29.  Suvoroiv  and  some  of  his  views, — The  personality  of  Suvorow  is 
too  well  known  to  render  it  necessary  for  me  to  describe  it.  A  few 
words  are  insufficient;  whole  volumes  have  been  written,  and  yet  too 
little  has  been  said.  One  of  Suvorow's  chief  maxims  was  rapidity  of 
action,  or,  as  he  expresses  it,  "  money  is  dear,  life  is  dearer,  and  time  is 
dearest  of  all."  (Fuchs,  II,  118.)  Actual  experience  in  war  taught  him 
the  true  value  of  time. 

We  extract  the  following  from  Orloff's  work  (Suvorow,  ed.  1892,  p. 
346) : 

In  field  movements  Suvorow  attached  the  greatest  significance  to  that  rapidity 
which  gives  rise  to  the  unexpected — the  best  way  of  preparing  an  attack,  or,  as  he  well 
expresses  it  in  words,  "bayonets,  rapidity,  surprise;  the  enemy  thinks  that  you 
are  one  or  two  hundred  versts  away;  double  your  pace,  my  tine  fellows,  and  come 
upon  him  unexpectedly ;  the  enemy  is  drinking  or  promenading;  he  seeks  you  in 
the  open,  and  you  fall  upon  him  from  the  mountains  and  the  woods  like  snow  upon 
his  head;  strike,  press  hard  upon  him,  drive  him,  chase  him,  give  him  no  time  to 
think;  he  who  is  frightened  is  half  beaten;  fear  has  large  eyes;  one  seems  ten;  keep 
a  sharp  look  out ;  keej)  your  wits  about  you  and  your  end  in  view." 

At  Trebbia,  Bagration  went  to  Suvorow  and  asked  him  in  a  low  voice  to  postpone 
the  attack  until  the  stragglers  came  up,  as  there  were  not  40  men  to  a  regiment. 
Suvorow  whispered  in  his  ear,  "But  Macdonald  has  not  20  men;  attack  him  imme- 
diately, in  the  name  of  God!" 

When  Suvorow  heard  the  rumor  that  people  were  attributing  his 
success  in  war  to  luck  he  said,  "Lucky  to-day,  lucky  to-morrow — must 
have  skill  sometimes." 

30.  Extracts  from  Dragomirow  upon  Suvoroiv1  s  Science  of  Victory. — 
Dragomirow  in  his  tactics  treats  this  subject  in  detail.  The  portion  of 
Suvorow's  rules  relating  particularly  to  methods  of  instruction  might 
with  propriety  be  presented  in  another  chapter  of  this  work,  but  as 
with  him  war  and  instruction  were  one  and  the  same  thing  we  con- 
sider it  more  suitable  to  present  his  instructional  methods  and  rules 
for  war  together — the  more  so  as  the  rules  applied  by  Suvorow  to  his 
own  men  indicate  to  us  the  proper  way  to  develop  men  in  the  ranks 
to  day. 

Dragomirow  says  (p.  459)  that  Suvorow's  "  Science  of  Victory"  was 
not  published  during  the  lifetime  of  its  great  author,  and  called  forth 
no  comment  on  the  part  of  those  who  instructed,  or  who  were  trained 
under  the  supervision  of  Suvorow  himself,  and  would  have  been  quite 
forgotton  at  the  present  time  if,  thanks  to  the  Italian  campaign  of  1799, 
Suvorow  had  not  considered  it  advisable  to  communicate  it  to  the 
Austrian s.  In  these  instructions,  which  are  usually  very  brief,  he 
explained  the  fundamental  principles  of  his  "  Science."    They  constitute 
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a  commentary  upon  the  work;  but  in  them,  true  to  his  custom,  Suvorow 
says  only  what  it  is  necessary  to  do,  very  rarely  entering  into  explana- 
tions, assuming  that  the  circumstances  of  the  individual  case  itself  will 
justify  the  means  employed. 

"The  Science  of  Victory,"  says  Dragomirow,  further  on,  "is  built  up 
from  disconnected  phrases,  and  that  is  the  reason  why,  in  our  opinion, 
it  was  so  taken  to  heart  by  the  soldiers,  and  also  why  it  did  not  arouse 
the  slightest  interest  among  the  trained  contemporaries  of  Suvorow  or 
those  who  had  pretensions  to  military  knowledge.  Suvorow's  "  Science" 
seems  at  the  first  glance  a  singular  and  eccentric  production;  but, 
thanks  to  its  peculiarities,  it  made  a  deep  impression  upon  simple  minds, 
so  that  some  of  its  contained  aphorisms  are  to-day  proverbial,  not  only 
among  ourselves,  but  with  others,  while  the  "Science"  itself  has  been 
thrown  aside  and  almost  forgotten. 

Suvorow's  contemporaries  regarded  him  as  an  extremely  fortunate 
madman,  rather  than  one  who  had  been  endowed  with  the  divine  fire  of 
military  genius;  they  regarded  his  "Science  of  Victory"  from  this 
standpoint.  His  victories  were  so  characterized  by  departures  from  the 
methods  of  the  day,  and  were  based  upon  such  simple  measures,  that 
scholars  who  sought  for  deep  motives  in  them  could  only  regard  them 
as  pieces  of  great  good  fortune. 

What  were  the  simple  measures  that  Suvorow  employed?  They  were 
all  founded  upon  the  fact  that  if  moral  buoyancy  be  not  only  cultivated, 
but  also  developed  to  its  possible  limit  of  growth,  the  most  desx)erate 
undertakings  may  be  attempted  without  risk  of  failure;  they  may  even 
be  attempted  under  conditions  that  are  far  from  favorable.  Suvorow, 
moreover,  was  well  aware  of  the  single  fact  that  the  mind  ot  every 
man  is  capable  of  rapid  action;  but  to  be  able  to  decide  at  a  critical 
moment  what  is  best  to  be  done  is  a  gift  inherited  from  nature  only  by 
those  endowed  with  military  talent.  He  endeavored,  therefore,  to 
develop  the  faculty  of  military  decision  as  far  as  it  could  be  done  in  the 
case  of  oidinary  men.  Men  fit  for  war  have  always  been  obtainable, 
and  wars  have  occurred  about  every  ten  years.  Suvorow  trained  his 
army  so  that  it  should  attain  its  ends  through  the  utilization  of  deter- 
mined, if  not  of  skilled,  hands. 

These  conceptions  of  genius — this  logic  developed  in  war — his  contem- 
poraries could  not  appreciate,  for  they  were  adherents  of  Frederick's 
method  of  training  armies,  the  waning  influence  of  which,  according 
to  Dragomirow,  was  nevertheless  realized  by  all.  Under  Frederick's 
system,  says  Dragomirow,  everything  was  determined  in  feet  and 
inches.  Moral  independence  upon  the  part  of  the  soldier  was  not  only 
not  required,  but  was,  on  the  other  hand,  considered  completely  super- 
fluous, if  not  professionally  injurious.  It  was  a  system  that  had  been 
established  as  the  result  of  the  brilliant  victories  of  a  commander  who, 
great  himself,  would  have  conquered  under  any  circumstances. 

It  is  to  be  noted  that,  notwithstanding  Suvorow's  great  capacity  for 
training  armies  for  war  and  the  real  merit  of  his  "Science  of  Victory," 
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it  did  not  occur  to  anyone  to  induce  him  to  expound  Lis  system 
with  a  view  of  making  it  more  intelligible  to  others — in  such  little 
confidence  was  lie  held  and  so  little  was  he  understood.  Therefore 
it  was  only  at  the  end  of  seventy  years  that  people  began  to  compre- 
hend how  closely  his  manner  of  training  was  in  accordance  with  the 
principles  of  war  and  how  well  adapted  to  the  instincts  of  the  masses. 
The  "Science  of  Victory"  seems  to  be  one  of  those  productions  whose 
form  may  grow  old,  but  whose  spirit  remains  perpetually  young  and 
as  immutable  as  the  unalterable  moral  nature  of  man. 

"Arms  may  change,  and  with  them  tactics;  but  the  hands  that  control  the 
arms  and  the  hearts  which  put  the  hands  in  motion  remain  forever  the  same." 

31-33.  Dubocage  upon  Suvorow's  Science  of  Victory. — Dragomirow  cites 
extracts  from  the  words  of  Dubocage's  Precis  Historique  sur  le  Marechal 
Suvorow,  in  which  the  author  describes  Suvorow's  methods  of  training 
and  his  celebrated  attack  at  close  quarters.  We  select  the  following 
as  typical:  "The  art  of  war,"  writes  Dubocage,  "whether  exemplified 
in  the  soldier  or  the  officer,  consisted,  in  Suvorow's  opinion,  in  rapidity 
of  execution  and  in  fearlessness,  hesitating  at  no  obstacles;  military 
virtues  crowned  by  implicit  obedience. 

"To  develop  rapidity  and  fearlessness,  it  was  necessary,  in  his  opinion, 
to  accustom  the  army  to  the  appearance  of  war  by  means  of  manoeuvers, 
the  conditions  of  which  should  approximate  those  of  actual  war,  so  that 
the  soldier  might  regard  an  actual  attack  as  a  manceuver. 

"In  consequence  of  this,  and  relying  upon  his  favorite  method — not 
to  await  an  attack,  but  to  make  the  attack  himself — all  Suvorow's 
manoeuvers  concluded  in  an  engagement.  For  this  purpose  his  troops 
were  divided  into  two  bodies,  placed  at  some  distance  from  each  other, 
and  drawn  up  in  open  formation  or  in  columns,  from  which  they  were 
put  in  motion  simultaneously.  Having  approached  within  100  paces, 
each  leader  gave  commands  necessary  for  an  attack,  which  the  infan- 
try executed  on  the  run  and  the  cavalry  on  the  gallop.  4  Sometimes  the 
infantry  attacked  the  cavalry,  firing  as  the  latter  galloped  to  meet 
them.  Sometimes  the  infantry  awaited  the  cavalry  at  a  halt  in  oj)en 
field,  withholding  fire  until  the  latter  had  advanced  within  20  paces. 

"Such  manoeuvers  were  not  without  danger  when  cavalry  attacked 
cavalry  or  infantry.  I  often  chanced  to  see  men  thrown  from  the  saddle, 
with  resulting  sprains  and  bruises  that  kept  them  upon  the  sick  list  for 
days  and  sometimes  weeks. 

"It  is  evident  that  in  an  army  trained  by  Suvorow's  method  cavalry 
acquired  the  habit  of  attacking  briskly  and  fearlessly,  while  the  infantry 
met  this  attack  steadily  and  calmly.  Such  soldiers  used  the  bayonet 
in  war  as  it'  in  manoeuvers.  Under  such  training  recruits  were  soon 
converted  into  old,  tried  soldiers. 

"From  time  to  time  he  gave  his  instructions  upon  very  dark  nights, 
always  concluding  with  a  bayonet  attack.  In  his  first  campaign  he  had 
become  convinced  of  the  necessity  of  training  armies  in  night  manoeu- 
vers, so  as  to  familiarize  them  with  the  circumstances  of  battle  at  uight, 


38 

and  from  that  time  on  he  never  abandoned  this  manner  of  training,  the 
maintenance  of  which  was  justified  by  many  successes. 

"Finally,  to  accustom  the  army  to  attack  fortifications  with  open 
force,  he  built  forts,  strengthened  them  with  ehevaux-de-frise,  palisades, 
and  deep  trenches,  and  surrounded  them  with  abatis,  etc.  Having 
occupied  these  fortifications,  he  set  his  army  at  work  to  attack  them 
during  the  day  as  well  as  by  night.  Each  division  was  trained  in  turn 
in  attack  and  defense. 

':  We  must  say,  in  conclusion,  that  Field  Marshal  Suvorow  was  in  the 
habit  of  conversing  with  his  armies,  and  concluded  every  exercise  and 
every  parade  with  discourses,  in  which  he  clearly  indicated  what  was 
necessary  to  learn  or  do  in  order  to  become  a  good  soldier  or  a  good 
officer.  He  pointed  out  mistakes  made  by  the  armies  on  one  hand  and 
praised  what  they  did  well  on  the  other;  and,  finally,  he  gave  them 
general  instructions  upon  the  art  of  war." 

Sailors  could  borrow  much  that  is  useful  from  Suvorow's  system  of 
instruction  and  from  his  system  of  attack  at  close  quarters.  Suvorow 
himself  fully  realized  that  parade-ground  movements  were  useless  for 
training  people  for  war,  and  that  peace  manoeuvers  should  assimilate  as 
nearly  as  possible  to  war  conditions.  It  was  with  this  end  in  view  that 
he  built  fortifications,  devised  problems,  etc.  Nothing  can  be  said  in 
favor  of  a  commander  who  coolly  refuses  to  burden  his  mind  with  any 
such  schemes  and  does  everything  in  accordance  with  the  requirements 
of  established  routine;  for  routine  training,  while  conducive  to  regu- 
larity, draws  the  attention  of  the  men  away  from  many  things  that  are 
liable  to  occur  in  war.  The  less  people  see  of  war  conditions  in  peace, 
the  harder  war  will  appear  to  them.  As  Suvorow  said :  "  Easy  in  train- 
ing, hard  on  the  march  (that  is,  in  war);  hard  in  training,  easy  on  the 
march." 

#  #  #  #  #  #  # 

34.  Nelson. — Let  us  now  consider  what  Nelson  was  and  why  he  was 
successful. 

We  turn  instinctively  to  Nelson,  for  in  him  we  find  energy  combined 
with  fearlessness  in  war  and  with  unusual  daring  as  a  seaman.  Nelson 
was  a  captain  at  the  age  of  25,  and  consequently  performed  responsible 
duties  always.  His  whole  active  life  in  service  he  spent  at  sea.  War 
in  that  day  was  almost  continuous,  and  all  of  Nelson's  views  were 
developed  at  sea  in  war.  We  shall  endeavor  to  illustrate  through  an 
analysis  of  Nelson's  character  the  means  he  employed  to  inspire  his 
crews,  and,  besides  this,  we  shall  endeavor  to  prove  that  he  knew  not 
only  how  to  train  a  squadron  and  arouse  the  enthusiasm  of  his  men, 
but  that  he  knew  also  how  to  dispose  his  ships  to  bring  about  condi- 
tions favorable  for  the  achievement  of  naval  victory — that  is,  he  acted 
in  accord  with  the  principles  of  naval  tactics  and  not  in  opposition  to 
them,  as  many  have  supposed. 

35.  Nelsorfs  career  affords  a  brilliant  illustration  of  the  fact  that  true 
energy  is  indomitable, — Although  there  were  always  to  be  found  at  the 
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head  of  the  English  naval  administration  admirals  who  had  spent  their 
whole  life  of  active  service  at  sea,  and  who  were  fully  competent  to 
estimate  the  qualities  of  seamen,  nevertheless  employment  in  admin- 
istrative positions  had  the  effect  of  throwing,  as  it  were,  a  veil  over 
their  perceptions,  so  that  they  ceased  to  be  able  to  distinguish  talented 
officers  from  tbose  of  ordinary  capacity. 

In  the  early  days  of  his  command  of  ships  Nelson  displayed  his  abili- 
ties in  a  favorable  light  in  a  few  naval  engagements  in  the  West  Indies. 
After  peace  was  declared,  his  energy  and  determination  helped  to 
increase  the  prestige  of  England  in  those  seas  and  gained  him  atten- 
tion. He  was  at  that  time  26  years  of  age,  and  indicated  by  his  activ- 
ity the  possession  of  those  qualities  indispensable  to  a  future  naval 
chief.  "Nevertheless,"  Jurien  de la  Graviere  writes,  "  Nelson  was  one 
of  those  restless  spirits,  those  agitators  who  arouse  the  suspicion  of 
administrative  bodies  whose  calm  they  disturb.  This  is  the  reason  why 
they  determined  to  give  no  support  to  his  restless  activity  and  fiery 
zeal.''*  When,  in  1788,  worn  out  with  what  were  to  him  the  fatigues 
of  inactivity,  he  urgently  requested  to  be  sent  to  sea  again,  not  even 
the  influence  of  Prince  William  was  sufficient,  both  Herbert,  secretary 
of  the  admiralty,  and  the  Earl  of  Chatham,  in  1790,  opposing  his  solici- 
tations. At  last  Nelson  lost  all  hope  and  prepared  to  go  into  retire- 
ment, although  he  felt  that  he  was  worthy  of  employment.  "  Sure  I 
am,"  he  said,  "that  I  have  ever  been  a  zealous  and  faithful  servant, 
and  have  never  intentionally  committed  any  errors." 

The  administration  was  well  aware  that  energetic  men  were  needed 
for  command,  but  at  same  time  Nelson  was  regarded  as  an  agitator — 
as  if  one  can  be  energetic  without  disturbing  any  of  those  around  him. 

Nelson's  chiefs  always  placed  a  high  value  upon  his  talents.  Thus, 
after  Jervis,  who  regarded  him  rather  as  a  companion  than  as  a  subor- 
dinate, assumed  command,  another  captain  said  to  Nelson: 

You  did  just  as  you  pleased  in  Lord  Hood's  time,  the  same  in  Admiral  Hotham's, 
aud  now  again  with  Sir  John  Jervis;  it  mates  no  difference  to  you  who  is  com- 
mander in  chief. 

Jurien  de  la  Graviere  repeats  the  statement  several  times  that  the 
administration  was  incapable  of  appreciating  Nelson.  Referring  to  the 
inadequate  reward  received  by  Nelson  after  the  battle  of  Aboukir,  he 
says : 

It  was  Nelson's  lot  to  suffer  the  test  of  humiliating  experiences  throughout  his 
whole  life. 

Notwithstanding  Nelson's  enormous  services  he  did  not  even  receive 
independent  command  after  the  battle  of  Aboukir,  and  won  a  victory 
at  Copenhagen  while  under  the  command  of  Sir  Hyde  Parker,  who 
almost  ruined  everything  by  hoisting  the  signal  to  cease  action  at  the 
i  very  time  when  retreat  was  out  of  the  question.  As  is  well  known, 
Nelson  placed  his  telescope  to  the  eye  that  he  had  lost  at  the  battle  of 
Calvi  and  said  to  the  captain  of  his  own  flagship,  "I  really  do  not 
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see  the  signal."  To  his  signal  officer  he  gave  special  orders  to  keep  the 
signal  hoisted  for  " close  action."  In  this  affair  Sir  Hyde  Parker  com- 
pelled Nelson  to  commit  the  highest  transgression  of  which  an  officer 
may  be  capable — to  disobey  the  signal  of  his  chief  in  battle.  Probably 
this  is  one  of  the  reasons  why  the  battle  of  Copenhagen  was  not  valued 
by  Nelson's  countrymen  in  proportion  to  the  energy  required  on  his 
part  to  bring  it  to  a  successful  issue. 

Examining  into  the  causes  which  may  have  led  to  the  doubtful  dispo- 
sition of  the  Admiralty  toward  Nelson,  the  question  unwittingly  presents 
itself,  was  he  not  actually  a  burden  to  the  administration1?  We  find  an 
answer  to  this  question  in  Jurien  de  la  Graviere's  book,  in  many  parts 
of  which  are  presented  extracts  from  Nelson's  letters,  and  in  which  he 
writes  of  his  complete  satisfaction,  both  with  his  own  chiefs,  whom 
he  constantly  praises,  as  well  as  with  his  own  subordinates.  Even  in 
his  relations  to  economical  measures,  upon  the  necessity  for  which  the 
Admiralty  laid  such  great  stress,  Nelson  may  serve  as  an  example  to 
others. 

If  all  that  Nelson  did,  who  passed  his  whole  life  in  war,  if  all  the 
wounds  received  by  him  were  insufficient,  what  more  could  he  have 
done  to  gain  the  full  confidence  of  the  Admiralty?  We  shall  have  occa- 
sion to  point  out  the  esteem  in  which  Napoleon  held  those  who  were 
useful  to  him  in  war,  and  how  much  he  appreciated  them.  The  simple 
appearance  of  Nelson  in  the  fleet  was  enough  to  inspire  energy  in  every 
ship  and  bind  all  together  in  the  performance  of  one  common  task— 
the  annihilation  of  the  enemy.  With  Nelson  in  command  all  became 
convinced  that  the  battle  would  be  waged  with  full  energy  along  the 
whole  line,  and  that  victory  was  assured.  There  would  be  no  hesitation, 
and  this  in  war  is  of  vast  importance.  Evidently  the  English  Admir- 
alty was  not  immediately  convinced  that  Nelson  carried  full  success 
with  him,  even  with  the  facts  before  them.  Other  admirals  had  been 
contented  with  some  measureof  success,  unproductive  of  decisive  results, 
but  now  complete  victory  was  required. 

Admiral  Calder  had  limited  himself  to  capturing  two  ships  from  the 
allied  French  and  Spanish  squadron  under  Villeneuve  in  the  battle  off 
Finisterre,  and  later,  upon  the  following  morning,  did  not  decide  to 
reopen  the  attack.  In  the  meantime  England  began  to  be  threatened 
by  an  immense  army  collected  by  Napoleon  in  the  ports  of  the  English 
channel,  where  2,000  vessels  had  been  prepared  for  transporting  troops 
to  the  coast  of  England.  Villeneuve  was  at  Cadiz  with  a  large  and  well- 
equipped  fleet,  and  if  he  could  succeed  in  appearing  in  the  channel  and 
in  holding  command  there  for  only  a  few  days,  successful  disembarka- 
tion in  England  would  be  assured.  Napoleon  would  have  given  much 
at  that  time  to  have  had  a  commander  like  Nelson  in  his  navy;  even 
the  British  Admiralty  now  began  to  realize  that  without  Nelson  noth- 
ing could  be  done,  and  they  addressed  him  in  another  tone. 

"The  British  Admiralty,"  writes  Jurien  de  la  Graviere  (p.  105, 
Chap.  II),  "who  up  to  this  time  had   remained  ill  disponed  toward 
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Nelson,  finally  began  to  show  him  the  consideration  to  which  his  bril- 
liant deeds  entitled  him.  Lord  Barhain  gave  unlimited  power  to  bis 
command,  the  sphere  of  action  of  which  extended  from  Cadiz  over  the 
whole  Mediterranean  Sea." 

Jurien  de  la  Graviere,  citing  a  few  examrfles  bearing  witness  to 
Kelson's  popularity  before  Trafalgar,  and  the  devotion  of  the  sailors 
to  liim,  says:  "Never  was  such  devotion  more  needed,  for  Nelson  had 
given  his  word  to  deal  the  final  blow."  "I  will  lay  down  my  life  in  the 
attempt,"  he  said.  Sometimes  in  the  midst  of  his  daring  plans  he 
begins  to  lament  the  insufficiency  of  his  own  strength,  but,  he  adds, 
"I  am  not  come  forth  to  find  difficulties,  but  to  remove  them." 

In  September,  1805,  Nelson  was  assigned  to  command,  and  on  the 
21st  of  October  lie  annihilated  the  fleet  of  Villeneuve  at  Trafalgar, 
paying  for  his  victory  with  his  life. 

The  question  may  be  again  asked,  why  was  the  Admiralty  unable  to 
appreciate  Nelson?  Such  a  question  is  easier  to  ask  than  to  answer. 
To  the  good  fortune  of  England,  no  injustice  could  quench  his  energy, 
and  while  the  pulse  beat  in  his  body  that  energy  did  not  weaken. 
What  his  pride  endured  he  kept  to  himself  and  thereby  exhibited  in 
himself  a  brilliant  example  of  discipline. 

By  active  participation  in  honorable  disasters  Nelson  taught  his 
captains  to  regard  the  preservation  of  ships  as  a  matter  of  secondary 
importance,  and  the  primary  duty  to  be  the  prompt  fulfilment  of  orders. 
"  1  own  myself  one  of  those  who  do  not  fear  the  shore,"  he  wrote  the 
First  Lord  of  the  .Admiralty,  "for  hardly  any  great  things  are  done  in 
a  small  ship  by  a  man  that  is;  *  *  *  nor  do  I  regret  the  loss  of 
the  Raven  compared  to  the  value  of  Captain  Layman's  services,  which 
are  a  national  loss.  *  *  *  If  I  bad  been  censured  every  time  I 
have  run  my  ship,  or  fleets  under  my  command,  into  great  danger,  I 
should  long  ago  been  out  oi  the  Service,  and  never  w  the  House  of 
Peers."  "Here  are  the  measures,"  said  Jurien  de  la  Graviere,  "that 
Nelson  employed  to  render  his  captains  capable  of  supporting  him  in 
his  daring  enterprises.  We  shall  see  further  on  that  Napoleon  regarded 
the  loss  of  ships  in  exactly  the  same  manner." 

36.  Yieivs  of  Kelson  upon  expenditures. — It  is  often  inaccurately  stated 
that  great  people  can  not  be  moderate  in  their  requirements,  and  that 
they  are  unaware  of  the  cost  of  the  things  which  they  expend.  The 
following  extract  from  Jurien  de  la  Graviere  shows  that  one  may  be  a 
great  commander  and  yet  be  moderate  in  his  expenditures.  The  pres- 
ervation and  economic  expenditure  of  naval  stores  was  an  object  of 
Nelson's  special  attention.  Thanks  to  the  rigid  economy  practiced  by 
him,  recollection  of  which  is  still  fresh  in  England,  Nelson  never  had 
occasion  to  regret,  like  other  admirals,  the  meagerness  of  supplies  that 
he  received. 

37.  Views  of  Nelson  and  Jurien  de  la  Graviere  upon  the  measure  of 
power  to  be  vested  in  the  commander  In  chief  of  a  squadron. — Nelson  well 
understood  that  when  a  squadron  is  formed  from  a  number  of  vessels 
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the  duty  of  the  admiral  commanding  is  to  bind  together  these  units  of 
war,  destined  to  the  attainment  of  a  common  end,  into  one  homogene- 
ous whole.  The  success  of  the  efforts  of  the  chief  of  a  squadron  depends 
greatly  upon  his  personal  talents  and  also  upon  the  degree  of  power 
vested  in  him.  "Nelson,  in  his  letter  to  Earl  St.  Vincent  (Jervis), 
expresses  the  following  opinion  : 

The  officers  of  the  fleet  should  look  up  to  the  commander  in  chief  for  their  reward: 
for  otherwise  the  good  or  bad  opinion  of  the  commander  in  chief  would  he  of  no 
consequence. 

Jurien  de  la  Graviere  says  upon  this  point — 

'The  inost  skilled  administration  can  not  change  existing  conditions.  Creative 
forces  are  only  vested  in  the  military  commanders  in  chief.  When  France  shall  have 
more  confidence  in  her  agents,  when  her  chiefs  of  squadrons  and  ports  shall  have 
power  to  distribute  rewards  in  the  name  of  their  Government,  then  her  chiefs  of 
fleets  will  be  found  ready  to  make  her  fleets  what  Jervis  and  Nelson  made  those  of 
England.  Then  may  Ave  look  for  the  birth  of  that  devotion  which  the  French  sailors 
never  yet  had  for  their  own  chiefs  in  command. 

It  is  impossible  not  to  agree  with  the  opinions  of  these  two  authori- 
ties, for  if  commanders  in  chief  are  only  accorded  limited  powers  and 
have  not  vested  in  themselves  powers  of  encouragement  they  are  left 
without  means  of  obtaining  positive  results  in  their  squadrons.  What- 
ever they  may  attempt  will  appear  weak  and  unstable.  In  many  cases 
a  chief  so  situated  is  afraid  to  attempt  anything,  and  in  this  he  may  be 
justified,  for  creation  in  one  direction  implies  destruction  in  another, 
and,  having  no  power  to  build  anew,  he  may  hesitate  to  destroy  what 
is  old. 

38.  Views  of  Napoleon  and  Nelson  upon  executives. — There  exists  a 
difference  between  the  views  of  Napoleon  and  Nelson  regarding  execu- 
tives and  subordinates  in  general. 

No  one  knew  better  than  Napoleon  how  to  value  merit  and  to  reward 
distinguished  services.  He  took  people  as  he  found  them  and  forgave 
their  faults  when  they  did  not  interfere  with  the  accomplishment  of 
the  chief  end  in  view,  which  was  the  destruction  of  the  enemy. 
Nevertheless  Napoleon  frequently  regretted  the  absence  of  talent  in 
those  whom  he  intrusted  with  the  execution  of  his  plans. 

Nelson  also  took  people  as  he  found  them,  but  the  perusal  of  his 
correspondence  suffices  to  convince  us  that  even  in  his  most  emotional 
confidences  no  place  is  to  be  found  where  he  speaks  regretfully  con- 
cerning his  own  officers,  ships,  or  crews.  All  are  devoted,  excellent, 
and  tilled  with  energy.     (Naval  Wars,  Part  I,  p.  41). 

39.  Opinions  of  Jervis  and  Nelson  on  discipline. — In  what  relates  to 
discipline  Nelson  was  a  pupil  of  Jervis,  who  knew  how  to  raise  the 
English  fleet  to  a  high  degree  of  efficiency.  Jervis  was  of  the  opinion 
that  unquestioning  obedience  was  indispensable  to  the  maintenance  of 
order.  He  required  his  officers  and  men  always  to  observe  the  outward 
signs  of  respect  and  submission,  and  used  to  say  that  when  discipline  I 
appears  in  outward  forms  we  may  rest  assured  that  it  really  exists. 
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"I  dread  not  the  seamen,"  he  wrote  Nelson;  k'it  i.i  the  indiscreet,- 
licentious  conversation  of  the  officers  which  produces  all  our  ills,  and 
their  presumptous  discussion  of  the  orders  they  receive."  The  words  of 
Jervis,  which  were  just  in  his  day,  are  no  less  so  now,  and  there  is  no 
officer  who  should  not  reproach  himself  if  guilty  of  carelessness  in  this 
direction. 

40.  Nelson's  views  upon  the  health  of  his  crews  are  also  worthy  of 
attention.  In  those  arduous  times,  when  fresh  water  was  preserved  in 
wooden  casks,  Nelson  understood  how  to  maintain  the  health  of  his 
crew  during  long  sea  cruises.  "After  sixteen  mouths  at  sea,"  says 
Jurien  de  la  Graviere,  "throughout  which  Nelson  had  remained  almost 
constantly  between  Cape  San  Sebastian  and  Sardinia,  there  was  not 
a  single  sick  man  among  the  0,000  men  in  his  squadron.  It  is  instruct- 
ive to  note  what  attention  this  great  man  gives  to  little  things  which 
might  affect  the  health  of  the  seamen."  If  the  matter  be  that  of  form- 
ing plans  of  attack  he  outlines  his  views  in  a  few  vigorous  words. 
"Signals  ....  are  useless,"  he  says,  "when  every  man  is  disposed  to 
do  his  duty.  The  great  object  is  for  us  to  support  each  other,  and  to 
keep  close  to  the  enemy,  and  to  the  leeward  of  him."  Nelson  led  an  ex- 
tremely active  life.  He  rose  at  4  or  5  in  the  morning  and  never  break- 
fasted later  than  6,  generally  sharing  his  breakfast  with  one  or  two 
midshipmen.  He  was  fond  of  pleasant  association  with  young  officers, 
was  not  afraid  to  make  fun  with  these  youngsters,  and  often  showed 
himself  to  be  as  much  of  a  child  as  any  of  them. 

41.  Views  of  Nelson  and  Jurien  de  la  GravUre  upon  the  education  and 
training  of  naval  officers. — We  may  present  here  with  propriety  Jurien 
de  la  Graviere's  views  upon  the  proper  time  for  beginning  the  educa- 
tion of  a  young  man  who  desires  to  become  a  naval  officer.  "Naval 
life,"  he  writes,  "demands  an  impressionable  and  pliable  nature.  Too 
great  a  store  of  knowledge  at  the  beginning  of  a  career  sometimes 
proves  rather  superfluous  than  useful,  since  much  has  to  be  acquired 
by  perception  and  much  by  experience." 

Nelson,  whose  opinion  has  great  weight,  frequently  says  it  is  impos- 
sible to  become  a  naval  officer  without  uniting  in  one's  self  the  practi- 
cal knowledge  of  the  seaman  with  the  qualities  of  a  gentleman,  and 
when  questioned  upon  this  point  counseled  young  men  wbo  wished  to 
follow  the  sea,  after  the  study  of  navigation  and  French,  to  take  lessons 
from  a  dancing  master. 

The  views  of  Jurien  de  la  Graviere  and  of  Nelson  upon  the  education 
and  training  of  young  seamen  are  shared  by  many  at  the  present  day, 
and  there  is  a  great  deal  of  justice  in  them. 

42.  Nelson  as  a  seaman. — Speaking  from  a  purely  naval  standpoint, 
Jurien  de  la  Graviere  continues,  "What  naval  officer  is  not  filled  with 
pride  at  the  contemplation  of  Nelson's  last  cruise,  when  he  led  his  ships 
upon  journeys  of  almost  unheard-of  duration,  journeys  which  to  us  of 
the  present  day  such  ships  seem  hardly  capable  of  performing."  There 
were  no  difficulties  in  seamanship  to  which  the  English  did  not  become 
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accustomed  in  such  a  school.  Invaluable  were  those  prolonged  sojourns 
at  sea  that  kept  the  French  ports  and  coasts  blockaded  and  in  a  state 
of  alarm,  even  in  midwinter.  Experience  gained  at  sea  affords  the  best 
explanation  of  those  rapid  movements  which  shattered  the  plans  of  the 
French,  those  unexpected  concentrations,  when  England  seemed  to 
cover  the  sea  with  her  ships.  Therefore  in  Nelson's  case,  who  united 
in  hiir.self  infinite  activity  with  rare  daring,  it  is  even  more  necessary 
to  study  his  energy  as  a  seaman  than  his  boldness  in  war. 

43.  How  Nelson  regarded  victory. — Nelson's  merits  as  a  seaman  do 
not  diminish  his  importance  as  a  military  leader,  and  we  must  consider 
what  he  understood  the  word  ''victory"  to  mean.  In  this  regard  his 
views  are  in  accordance  with  those  of  other  great  commanders.  Vic- 
tory, in  his  opinion,  only  produced  the  desired  results  when  it  was 
complete,  and  under  other  circumstances  developed  but  a  temporary 
and  partial  advantage.  Nelson  was  indefatigable  in  his  efforts  to 
inflict  the  greatest  possible  injury  upon  his  opponents  in  battle.  Dis 
words,  "I  had  rather  see  half  my  squadron  burnt  than  risk  what  the 
French  fleet  may  do  in  the  Mediterranean,"  were  significant. 

Nelson  was  of  this  opinion  when  he  commanded  the  Agamemnon,  and 
when,  at  the  end  of  an  indecisive  battle  in  the  Gulf  of  Genoa,  on  the 
14th  of  March,  1795,  he  went  to  Admiral  Botham  and  asked  him  to 
leave  the  injured  ships  under  the  protection  of  a  few  trigates  and  pro- 
ceed with  the  remaining  eleven  ships  in  pursuit  of  the  enemy.  "But 
he,"  wrote  Nelson  to' his  wife,  "much  cooler  than  myself,  said  'We 
must  be  contented,  we  have  done  very  well.'"  Two  ships  had  been 
captured.  Then,  he  adds,  "Now,  had  we  taken  ten  sail  and  allowed 
the  eleventh  to  escape,  when  it  had  been  possible  to  have  got  at  her,  I 
could  never  have  called  it  well  done."  We"  should  note  that  Nelson 
approached  the  admiral  with  his  proposition  after  he  himself  had  taken 
part  with  his  own  vessel  in  the  battle  for  two  days.  Untiring  energy 
and  persistence  made  his  own  victories  decisive. 

Later,  we  see  Nelson  at  the  battle  of  St.  Vincent,  when,  with  his  ship, 
the  Captain,  he  hastened  to  cut  off*  the  retreat  of  the  enemy,  preventing 
them  from  uniting  with  the  leeward  division  and  thus  avoiding  a 
decisive  engagement — a  manceuver  which  resulted  in  the  full  and  com- 
plete defeat  of  the  Spaniards 

When  admiral,  Nelson  prepared  his  squadron  and  framed  all  his' 
military  instructions  upon  a  basis  of  the  assumption  of  complete  defeat 
of  the  enemy;  and,  actually,  Aboukir,  Copenhagen,  and  Trafalgar  pre- 
sent examples  of  complete  disasters,  possessing  enormous  strategical 
and  political  signification. 

An  eminent  military  authority  with  whom  we  have  conversed  on  this 
subject  considers  it  correct  to  state  of  Nelson  that  he  knew  how  to  per- 
fect his  victories.  Take  the  parallel  case  on  shore:  he  is  the  victor 
who  retains  the  field  of  battle.  If  the  enemy  retreat,  the  victory  may 
justly  be  claimed,  yet  it  may  prove  very  insignificant  if  not  perfected y 
that  is,  if  the  pursuit  of  the  enemy,  which  might  result  in  the  final 
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annihilation  of  his  army  and  the  seizure  of  his  country  be  not  under- 
taken. In  a  naval  battle,  to  allow  an  antagonist  to  retire  from  the 
field  of  action  does  not  imply  victory,  which  can  only  be  defined  as 
the  annihilation  of  the  opposing  force  in  whole  or  in  part.  If,  after  the 
annihilation  of  a  portion  of  this  force,  the  rest  be  not  pursued,  the  vic- 
tory is  not  complete;  while,  on  the  other  hand,  pursuit  may  assure  the 
complete  destruction,  of  the  enemy.  By  perfection  of  victory  upon 
the  sea  we  can  only  understand  victory  followed  by  the  seizure  of  the 
enemy's  transports,  if  he  possesses  them,  or  of  his  harbors,  if  he  is  pro- 
tected by  them.  Upon  this  basis  we  assume  that  it  is  correct  to  employ 
in  reference  to  the  fleet  the  expression  "  complete  victory." 

44.  Causes  Oj  Nelson's  victories. — Let  us  now  examine  into  the  causes 
of  Nelson's  victories  to  ascertain  whether  they  were  the  results  of  blind 
chance  or  whether  attributable  to  the  well-laid  plans  of  a  skilled  com- 
mander. Upon  this  point  Jurien  de  la  Graviere  says:  "It  should  be 
carefully  borne  in  mind  that  the  English  owed  their  victories  (1796- 
1814)  not  to  the  strength  and  numbers  of  their  ships,  not  to  their 
wealth  in  naval  population,  not  to  the  influence  of  their  admiralty, 
nor  to  the  conceptions  of  their  great  seamen :  they  conquered  because 
their  squadrons  were  the  better  trained  and  disciplined."  The  develop- 
ment of  this  superiority  was  the  work  of  Jervis  and  of  Kelson — unas- 
suming, long-sustained  effort,  which  must  be  studied.  If  we  wish  to 
understand  Nelson  fighting  with  such  daring,  we  must  follow  him 
preparing  his  squadron  for  battle.  He  had  learned  from  Jervis  how  to 
preserve  the  health  of  his  crews  without  shortening  the  duration  of 
sea  cruises;  how  to  maintain  his  ships  at  sea  for  whole  years  without 
visiting  a  port;  and,  most  important  of  all,  how  to  direct  attention  to 
military  and  naval  training  of  the  fleet.    His  fortunate  disposition  was 

j  an  aid  to  him  in  the  latter  work,  and  he  converted  the  personnel  of  his 

j  well-disciplined  ships  into  a  circle  of  brothers  and  friends.  His  wish 
was  that  mutual  love  and  esteem  should  bind  together  those  called  to 

,  fight  under  the  same  flag.  In  the  most  critical  situations  he  always 
found  time  to  investigate  the  smallest  difficulties,  and  settled  dispute 
with  a  steady  hand.  Following  this  renowned  man  at  the  times  when 
he  condescended  to  these  little  efforts  toward  the  maintenance  of 
friendly  relations,  it  is  easy  to  understand  what  an  immense  influence 
such  a  beloved  chieftain  could  exert  upon  his  squadron. 
But  the  chief  cause  of  the  devotion  of  his  officers  to  kelson— that 

■  which  incited  all  to  aid  him  in  everything  he  undertook — was  the 
unusual  simplicity  and  clearness  of  his  orders  and  instructions.    Each 

;  of  his  subordinates  knew  what  the  admiral  expected  from  him,  and 
this  was  of  the  highest  importance  in  avoiding  confusion  and  prevent- 
ing hesitation.     "Kelson,"  wrote  Jurien  de  la  Graviere,  "never  blamed 

i  an  officer  because  he  was  unlucky.     In  his  opinion  his  captain  was 

always  right.    If  he  lost  a  ship,  he  believed  he  should  be  given  another." 

Let  us  now  see  how  Nelson  observed  the  rules  of  tactics;  that  is,  did 

he  dispose  his  ships  advantageously  with  respect  to  an  enemy  or  not? 
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On  this  point  the  English  historian  James  makes  the  following  state- 
ment: "  Approaching  as  near  as  possible  to  the  enemy,  so  as  to  defeat 
him  as  quickly  as  possible — here,  in  fact,  are  Nelson's  complete  tactics. 
He  knew  that  complicated  evolutions  frequently  lead  to  errors  and  often 
produce  results  contrary  to  those  originally  intended." 

In  this  way  James  does  not  recognize  in  Nelson  the  skilled  tactician, 
arranging  his  ships  in  more  favorable  formations  than  those  of  his 
antagonist.  The  opinion  of  Jurien  de  la  Graviere  (Chap.  II,  p.  158) 
corroborates  James'  views : 

The  general  who  would  reverse  Nelsou's  tactics  and  place  his  antagonist  in  the 
positions  in  which  the  renowned  admiral  frequently  placed  his  own  ships  would 
adopt  the  most  certain  means  of  insuring  the  defeat  of  the  enemy's  army.  Such 
eccentric  tactics  are  more  evident  in  Nelson's  deeds  than  in  his  orders.  To  adopt 
them  as  a  general  guide,  to  be  followed  in  an  engagement  with  an  equally  skilled 
antagonist,  would  be  to  make  efforts  toward  one's  own  complete  destruction.  On 
the  other  hand,  under  the  circumstances  in  which  the  fleets  of  both  nations  existed 
from  the  years  of  1798-1805,  these  bold  onslaughts  produced  victories  more  complete  i 
than  ever  known  before  in  naval  war,  and  Nelson's  mistakes  were  turned  to  his  own  j 
advantage,  if  inspirations  crowned  with  success  can  be  regarded  as  mistakes. 

In  the  opinion  of  the  same  author  (Chap.  I,  p.  3) — 

Nelson  developed  his  plans  of  action  opportunely  and  endeavored  to  familiarize  j 
his  officers  with  them,  but  when  in  the  presence  of  the  enemy  he  only  sought  toclose  j 
in  with  him  as  quickly  as  possible,  and  thus  acted  more  like  a  happy  child  of  for-  I 
tune  than  the  patient  suitor  for  her  favors. 

Thus  Jurien  de  la  Graviere  considers  Nelson's  tactical  evolutions  as 

m 

mistakes,  and  pardons  them  as  the  efforts  of  genius  crowned  with  sue-  j 
cess.    He  is  willing  to  regard  him  as  a  favored  child  of  fortune,  but 
not  as  a  man  who  knows  really  what  he  wishes  to  do  and  what  he  can  ' 
do.     Such  an  opinion  of  Nelson  may  lead  to  the  conclusion  that  there 
is  no  need  of  studying  conditions  of  naval  war,  and  that  it  is  enough 
upon  sighting  an  enemy  to  throw  oneself  upon  him  and  crush  him; 
but  the  conclusion  would  be  faulty,  and  everyone  would  blame  a  I 
captain  who  would  rashly  attack  without  taking  the  necessary  precau- 1 
tions.     Such  actions  reveal  the  existence  of  the  qualities  of  boldness 
and  decision  in  the  commander  in  chief,  but  success  can  only  be  secured 
when  to  these  is  added  a  third  quality,  that  of  tactical  ability.     We 
shall  endeavor  to  show  hereafter  that  Nelson's   tactical  views  were 
always  correct,  but  that  to  insure  success  with  him  implicit  confidence 
in  him  was  required,  and  that,  actuated  by  this  opinion,  he  attached 
the  greatest  importance,  not  to  tactics  in  the  abstract,  but  to  burning 
words,  capable  of  arousing  enthusiasm. 

45.  Bid  Nelson  actually  disregard  naval  tactics? — Most  authorities 
state  that  in  time  of  battle  naval  tactics  were  really  disregarded  by 
Nelson.  It  is  impossible  to  agree  with  such  views.  Thus,  at  Aboukir 
he  threw  his  whole  squadron  upon  the  windward  portion  of  the  ene- 
my's line,  for  the  purpose  of  preventing  the  leeward  division  from 
affording  aid  to  their  companions.  From  a  tactical  standpoint  this 
manceuveriug  was  entirely  correct. 
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The  bombardment  of  Copenhagen  was  an  extremely  risky  matter  on 
account  of  the  inequality  of  the  forces  engaged  and  difficulties  attending 
its  accomplishment  on  account  of  the  existence  of  shoal  water,  but  the 
manoeuvers  were  so  performed  that  it  is  impossible  to  accuse  Nelson  of 
disregarding  any  tactical  laws.  Nelson  urged  Admiral  Parker  to  begin 
the  bombardment,  not  because  he  was  overanxious  to  fight,  but  because 
each  day's  delay  made  the  matter  more  difficult,  for  the  Danes  were 
making  extensive  preparations.  Such  conceptions  are  in  full  accord- 
ance with  tactical  laws,  which  assert  that  the  attainment  of  the  unex- 
pected is  one  of  the  surest  guarantees  of  success.  Parker  postponed 
the  commencement  of  the  Copenhagen  affair,  and  thus  made  the  mat- 
ter more  difficult,  but  we  can  not  blame  Nelson  in  any  way  in  this 
connection. 

It  must  be  acknowledged  that  the  means  employed  by  Nelson  in  his 
attack  in  the  battle  of  Trafalgar  constitute  the  chief  motive  for  the 
accusation  that  he  neglected  tactical  precautions.  In  this  battle  Nel- 
son threw  himself  directly  upon  the  line  of  the  enemy's  ships,  and  in 
Clerk's  opinion  the  fleet  attacking  another  in  a  perpendicular  direction 
from  his  line  will  be  beaten. 

46.  Selections  from  Nelson's  instructions  before  the  battle  of  Trafalgar. — 
Let  us  see  if  Nelson  actually  disregarded  laws  of  tactics  (fig.  2). 

Before  Trafalgar  Nelson  disposed  his  fleet  of  40  ships,  dividing  it  into 
two  columns  of  16  vessels  each,  and  a  third  composed  of  8  two  decked 
ships  possessing  greater  speed,  u which  will  always  make,  if  wanted," 
he  wrote  in  his  instructions  (memorandum)  before  the  battle,  "a  line  of 
twenty-four  sail,  on  whichever  line  the  commander-in-chief  may  direct. 
The  second  in  command  will,  after  my  intentions  are  made  known  to 
him,  have  the  entire  direction  of  his  line  to  make  the  attack  upon  the 
enemy,  and  to  follow  up  the  blow  until  they  are  captured  or  destroyed." 

Later  on  in  the  instructions  it  is  stated  that  the  center  and  rear 
must  be  attacked  in  such  a  manner  that  the  number  of  English  ships 
shall  always  exceed  by  one-quarter  the  number  intercepted  from  the 
enemy.    Finally, 

Something  must  be  left  to  chance ;  nothing  is  sure  in  a  Sea  Fight  beyond  all  others. 
Shots  will  carry  away  the  masts  and  yards  of  friends  as  well  as  foes;  but  I  look 
with  confidence  to  a  Victory  before  the  Van  of  the  Enemy  could  succour  their  Rear, 
and  then  that  the  British  Fleet  would  most  of  them  be  ready  to  receive  their  twenty 
Sail  of  the  Line,  or  to  pursue  them,  should  they  endeavor  to  make  off. 

The  Second  in  Command  will  in  all  possible  things  direct  the  movements  of  his  Line, 
by  keeping  them  as  compact  as  the  nature  of  the  circumstances  will  admit.  Cap- 
tains are  to  look  to  their  particular  Line  as  their  rallying  point.  But,  in  case  Signals 
lean  neither  be  seen  or  perfectly  understood,  no  Captain  can  do  very  wrong  if  he 
places  his  ship  alongside  that  of  an  Enemy. 

The  plan  of  battle  sketched  out  by  Nelson  is  very  clear.  He  divides 
his  fleet  of  40  ships  into  three  squadrons,  two  of  which  are  the  principal, 
and  the  third,  composed  of  the  swiitest  ships,  an  auxiliary,  which  is  to 
join  one  of  the  main  squadrons.  The  plan  of  battle  was  to  throw  the 
full  force  upon  the  enemy's  center  and  rear  guard  and  defeat  him  before 
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the  van  could  come  to  his  aid.  kelson  wished  all  of  his  ships  to  break 
away  through  the  enemy's  lines  and  take  a  position  to  the  leeward. 
The  manoeuver  of  piercing  the  line  is  a  very  difficult  one  to  accomplish 
successfully;  but  his  ships  never  knew  what  it  was  to  be  at  anchor  and 
he  therefore  counted  upon  the  skill  of  his  captains.  Upon  piercing  the 
line  the  English  ships  could  fire  broadside  after  broadside  from  both 
batteries  under  the  most  favorable  circumstances.  Each  ship  changed 
its  course  on  approach  as  if  to  head  off  that  vessel  of  the  enemy  it 
desired  to  pass  astern  of  (fig.  3).  To  sustain  fire  under  these  conditions 
it  was  necessary  for  the  enemy  to  control  a  great  angle  of  fire,  and  we 
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know  that  the  ships  of  these  days  were  not  adapted  for  such  practice. 
After  piercing  the  line  the  British  ships  formed  to  leeward,  where  the 
smoke  of  their  guns  was  rapidly  carried  away  by  the  wind,  while  the 
smoke  formed  to  leeward  under  the  lofty  sides  of  their  antagonist  hung 
there  for  a  long  time,  and  prevented  them  from  sighting  their  guns. 

The  above  shows  that  Nelson  had  constituted  a  plan  of  battle  in  full'j 
correspondence  with  the  conditions  of  the  time  and  consequently  in  J 
accordance  with  tactical  rules  as  they  then  existed.     From  the  moral: 
standpoint  these  instructions  are  incomparable.    In  their  every  word 
he  expresses  trust  in  his  admirals,  his  captains,  and  his  whole  personnel/ 
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The  words  with  which  the  first  part  of  his  instructions  conclude, 
"no  captain  can  do  very  wrong  if  he  places  his  ship  alongside  that  of 
an  enemy  "  are  superb.  Referring  to  them  Jurien  de  la  Graviere  says : 
"At  these  happy  words,  at  this  simple  yet  deep  expression  of  the  vital 
principles  of  naval  tactics,  a  shout  of  enthusiasm  and  pride  filled  the 
admiral's  cabin  of  the  Victory  where  were  gathered  the  admirals  and 
captains  of  his  squadron.''  "  The  effect  of  these  words,"  Nelson  wrote 
at  the  time,  "  might  have  been  compared  to  that  of  an  electric  shock." 
Some  of  the  officers  were  moved  to  tears,  and  all  approved  the  plan  of 
attack  in  every  particular.  They  found  it  original,  enterprising,  well- 
adapted,  and  capable  of  fulfilment,  and  all,  from  the  senior  admirals  to 
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Fig.  3. — Breaking  throi  ^h  the  enemy's  column. 

a  junior  captain,  said:  "The  enemy  is  beaten  if  we  can  only  over- 
take him." 

Having  kindled  by  these  words  a  spark  of  fire  in  the  heart  of  every 
captain,  Nelson  himself  at  the  beginning  of  the  battle  fanned  this 
spark  into  a  flame  by  his  signal,  "  England  expects  that  every  man  will 
do  his  duty,"  and  all  fought  as  if  they  felt  that  the  eyes  of  their  country, 
who  now  needed  victory  more  than  ever  before,  were  upon  them. 

47.  The  battle  of  Trafalgar. — Let  us  now  see  how  Nelson's  precon- 
ceived plan  of  battle  was  carried  out.  He  had  not  40  ships,  but  only 
27,  and  therefore  the  third  squadron  was  not  formed.  On  the  morning 
of  the  21st  of  October,  1805,  the  wind  blew  lightly  from  the  west- 
13064— No.  17,  pt.  2 4 
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northwest,  giving  the  ships  a  speed  of  about  3  knots,  and  there  was  a 
swell  from  the  westward.  The  enemy  was  seen  to  the  eastward,  formed 
in  a  single  line.  In  order  to  approach,  it  was  necessary  to  run  before 
the  wind;  the  wind  died  down  and  the  speed  fell  to  1J  knots.  Under 
these  conditions  the  approach  of  the  squadron  was  very  gradual,  and 
consequently  the  fulfilment  of  the  plan  decided  upon  presented  the 
disadvantage  that  the  attacking  ships  were  for  a  long  time  unable  to 
employ  their  broadside  guns.  Nelson  had  to  decide  whether  to  give 
battle  or  not.  The  wind  was  light,  the  speed  of  the  enemy,  in  conse- 
quence of  the  swell,  very  small,  so  that  in  order  to  approach  him  a 
course  perpendicular  to  the  enemy's  line  had  to  be  taken,  whereby  the 
ships  were  exposed  to  a  prolonged  fire.  Under  these  conditions  he 
decided  to  attack  the  enemy.  History  does  not  inform  us  by  what  con- 
clusions he  was  influenced,  but  upon  looking  into  the  matter  many  tac- 
tical reasons  may  be  found  in  support  of  his  decision.  Thanks  to  the 
direction  of  the  swell  and  the  absence  of  the  wind,  the  enemy's  ships 
constantly  experienced  a  regular  lateral  roll,  so  that  their  fire  was  not 
accurate,  while  Nelson's  ships  proceeded  in  the  direction  of  the  swell 
and  consequently  were  comparatively  steady.  The  breaking  through 
the  line  on  a  course  before  the  wind  was  suitable  for  broadside  firing, 
for  the  reason  that  all  guns  could  be  fired,  beginning  with  those  at  the 
bow.  The  smoke  traveled  forward,  so  that  each  gun,  as  it  came  in  line 
with  the  enemy's  ship,  was  not  obscured,  and  was  therefore  fired 
under  circumstances  most  favorable,  from  a  tactical  point  of  view. 

Let  us  see  what  actually  happened:  "Ominous  silence,"  says  Jurien 
de  la  Graviere  (p.  137)  ''that  reigned  during  the  approach  of  the  Vic- 
tory to  the  enemy's  line,  was  followed  by  continuous  firing  from  the 
Bucentaure  (which  carried  away  the  Victory^  main  topmast),  and  which 
lasted  not  over  two  minutes.  The  gunners  corrected  their  sights  and 
suddenly,  as  if  by  signal,  six  or  seven  ships  in  the  vicinity  of  the  Buc- 
cntaur  opened  fire  upon  the  Victory,  but  the  lateral  roll  imparted  to  them 
an  irregular  movement  which  increased  the  inaccuracy  of  their  practice. 
Some  of  the  projectiles  fell  short,  others  proved  too  high  or  passed 
through  the  rigging.  The  Victory,  uninjured,  approached  to  within  2J 
cable  lengths  of  the  Bucentaure.  At  this  moment  one  ball  struck  her 
mizzen  topmast,  another  destroyed  the  steering  wheel,  and  a  chain  shot 
cut  down  8  marines  on  the  poop.  The  Victory  received  the  fire  of  the 
whole  squadron,  and  this  ship,  which,  had  the  French  fire  been  more 
accurate  nothing  in  the  world  could  have  saved,  escaped  with  only  f>0 
men  killed  and  wounded.  Two  bund  red  guns  played  upon  it  and  were 
unable  to  stop  it  as  it  majestically  advanced  over  the  foaming  waves 
and  slowly  approached  Villeneuve's  flagship." 

From  the  above  extract  it  appears  that  during  the  time  the  Victory 
was  under  the  prolonged  fire  of  200  guns,  while  she  was  advancing  at 
a  speed  of  1J  knots,  she  only  lost  50  men.  If  we  consider  000  fathoms 
(1,200  yards)  as  the  range  of  fire  for  guns  at  that  day,  the  Victory  could 
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not  have  covered  this  distance  in  less  than  twenty-five  minutes.  In 
this  interval  each  gun  of  the  Bucentaure  must  have  fired  at  least  ten 
times  upon  the  Victory.  It  is  useless  to  attribute  the  fact  that  the  Vic- 
tory suffered  so  little  to  lack  of  skill  on  the  part  of  the  French.  The 
trouble  was  the  great  difficulty  of  accurate  aiming  occasioned  by  the 
rolling  of  the  ships.     [This  difficulty  was  doubtless  foreseen  by  Nelson.] 

With  the  old,  imperfect  way  of  igniting  the  charge,  a  considerable 
time  elapsed  between  the  application  of  the  match  and  the  actual  dis- 
charge of  the  projectile  from  the  gun.     The  irregularities  of  this  inter 
val,  due  to  the  impossibility  of  communicating  fire  regularly,  added  t» 
this  difficulty.     For  these  reasons,  firing  when  there  was  much  motion 
of  the  ship  was  extremely  inaccurate. 

The  English  ships,  after  breaking  through  the  French  lines,  found 
themselves  in  entirely  different  circumstances.  They  presented  steady 
gun  platforms,  and  the  Victory  put  twenty  guns  out  of  action  upon  the 
Bucentaure  and  filled  her  decks  with  dead  and  wounded. 

The  Royal  Sovereign,  while  passing  under  the  stern  of  the  Santa 
Anna,  maintained  a  continuous  fire  against  her  and  raked  her  repeat- 
edly with  every  gun  loaded  with  two  and  three  shots.  One  hundred 
and  fifty  projectiles  traversed  the  ship  from  stem  to  stern,  killing  and 
wounding  400  of  her  crew.  Such  a  catastrophe  is  enough  to  place  a 
ship  hors  de  combat  at  once,  yet  nothing  is  said  of  the  losses  of  the 
Royal  Sovereign  at  this  time. 

We  have  referred  here  only  to  the  losses  incurred  by  the  leading 
ships  of  both  squadrons.  The  vessels  following  suffered  still  less  on 
approach,  while  as  they  passed  through  the  enemy's  line  they  delivered 
broadsides  no  less  deadly  than  those  of  the  leaders. 

What  has  been  said  above  is  sufficient  to  show  that  Nelson  placed 
his  ships  in  better  position  than  those  of  the  enemy.  He  himself  does 
not  state  that  he  did  this,  but  this  does  not  signify  that  he  was  not 
aware  of  what  he  was  doing.  Must  we  not  recognize,  however,  that  a 
new  tactical  example  was  attempted  and  brilliantly  carried  into  execu- 
tion at  Trafalgar,  which  consisted  in  penetrating  the  enemy's  line,  for 
delivering  a  raking  fire,  and  then  engaging  from  leeward. 

Nelson  told  his  crew  that  they  must  fight  from  leeward,  so  that 
the  enemy  could  not  retire;  but  this  does  not  mean  that  he  himself 
thought  this.  As  far  as  relates  to  the  obscuration  of  the  sights  by 
smoke,  the  leeward  position  is  the  more  favorable.  Nelson  understood 
this,  but  many  others  did  not  understand  it,  and  therefore  it  is  useless 
to  say  of  him  that  he  violated  the  laws  of  tactics;  on  the  contrary,  he 
,  only  changed  conditions  which  others  previously  considered  tactical. 

If  the  English  squadron  were  able  to  pass  through  the  line  of  their 

antagonist  and  take  up  a  position  to  leeward  of  him,  theu  nothing 

could  binder  the  enemy's  squadron  from  doing  the  same  and  from 

i  delivering  a  raking  fire  as  it  left  the  field  of  battle;  consequently,  when 

we  assume  a  leeward  position,  we  can  not  prevent  an  enemy  from 
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retiring  to  leeward.  Kelson's  orders  do  not  show  that  he  anticipated 
this.  In  this  respect  he  resembled  Suvorow — both  put  the  question 
of  morale  higher  than  all  else.  Nelson  could  afford  to  do  this,  for 
his  crews  believed  whenever  he  led  his  fleet  into  action  the  victory 
always  remained  upon  his  side.  Perhaps,  also,  it  was  the  highest  tac- 
tics upon  Nelson's  part  not  to  show  that  he  was  especially  influenced  by 
tactical  considerations.  Probably  in  this  and  in  other  similar  actions 
he  raised  the  spirits  of  the  crews  of  his  ships  to  the  point  which  insured 
full  success  to  his  undertaking. 

Naval  tactics  is  the  science  that  teaches  us  how  to  dispose  our  ships 
in  the  manner  most  favorable  for  effecting  the  destruction  of  an  enemy. 
It  may  be  said  of  Nelson  that  he  disregarded  tactics  by  placing  his 
ships  in  disadvantageous  position  in  respect  to  the  enemy;  but  the 
above  conclusions  show  that  this  is  not  so,  and  that  there  is  no  reason 
for  accusing  him  of  neglecting  tactical  precautions.  On  the  contrary,  j 
he  rather  took  the  initiative  in  tactics  than  otherwise. 

All  naval  writers  do  justice  to  Nelson  in  ascribing  to  him  the  ability 
to  instill  courage  into  his  crews. 

48.  Napoleon's  instructions  to  Villeneuve  at  Trafalgar. — In  direct  con- 
trast  to  Nelson,  Villeneuve  displayed  a  dejected  frame  of  mind,  which 
depressed  the  spirits  of  his  whole  squadron.  Low-spirited  persons  are 
unfitted  for  such  lively  work  as  naval  service  requires,  especially  in 
time  of  war. 

While  at  Cadiz,  Villeneuve  received  instructions  from  the  French  min^ 
ister  of  marine,  which  are  presented  below  as  indicating  Napoleon's  j 
views  on  several  matters — views  that  are  useful  to  the  seaman.     "  The 
Emperor's  chief  instructions,"  wrote  the  minister,  "  are  to  seek  out  of  the  j 
ranks  officers  capable  of  higher  command,  in  whatever  positions  they 
may  be  found;  but  what  he  desires  first  of  all  is  that  love  of  renown,  j 
that  eagerness  for  honor,  which  are  so  characteristic  of  the  highest  man-  j 
hood.     His  Majesty  wishes  to  do  away  with  cautious   timidity  and  J 
acting  upon  the  defensive,  which  deprive  us  of  initiative  and  inspire  ! 
the  enemy  to  enterprise.    The  Emperor  wishes  to  note  daring  in  all  his 
admirals,  captains,  officers,  and  seamen;  and  whatever  they  may  do,  he  J 
promises  his  pardon  and  favor  to  all  those  who  exhibit  this  quality  to  | 
the  highest  degree.    They  must  unhesitatingly  attack  a  weaker  or  an 
equal  antagonist  and  fight  him  to  annihilation — that  is  what  his  majesty  i 
wishes.    The  loss  of  ships  is  nothing  to  him,  if  these  ships  are  lost  with  ] 
honor.     His  majesty  does  not  wish  his  squadron  to  be  blockaded  by  a 
weaker  enemy,  and  notifies  you,  in  case  that  the  enemy  appears  in  this 
condition  before  Cadiz,  to  attack  him  without  hesitation.    The  Emperor  J 
counsels  you  to  do  on  your  side  all  that  you  can  to  raise  the  spirits  of  : : 
your  subordinates,  by  deeds,  by  discourses,  and  by  every  act  that  may 
exalt  them.     In  this  respect  nothing  must  be  neglected— courageous  ex- 
ample, recommendations  of  every  kind,  risky  undertakings,  and  orders 
that  incite  enthusiasm.    (His  majesty  wishes  that  commendatory  orders  ; 


53 

be  issued  as  frequently  as  possible,  and  that  you  regularly  communicate 
them  to  him.)  All  means  are  to  be  employed  that  will  instill  energy  and 
manhood  into  onr  sailors.  His  majesty  desires  to  point  out  to  them  the 
road  to  the  attainment  of  all  preferences,  which  are  to  be  the  invariable 
reward  of  every  brilliant  deed.  It  is  pleasant  to  me  to  feel  that  you 
yourself  will  be  the  first  to  deserve  such  a  reward,  and  I  deem  it  my 
duty  to  inform  you,  in  all  secrecy,  that  notwithstanding  any  complaint 
I  have  been  ordered  to  make  to  you,  his  majesty  awaits  only  your  first 
brilliant  deed  to  demonstrate  toward  you  his  special  favor  and  reward 
you  with  the  highest  honors." 

In  every  word  of  these  instructions  is  heard  the  voice  of  the  great 
commander,  who  with  a  skilled  hand  points  out  to  his  fleet  the  road  to 
glory.  It  took  Villeneuve,  with  his  melancholy  frame  of  mind,  to  fail 
to  be  incited  by  these  great  words,  which  had  so  frequently  kindled 
enthusiasm  in  the  ranks  of  a  French  army.  It  is  worthy  of  note  that 
the  views  of  Napoleon  in  relation  to  the  loss  of  ships  are  the  same  as 
those  of  Nelson.  He  also  gave  no  order  to  be  sparing  with  vessels,  as 
to  him  "  the  loss  of  ships  is  nothing,  if  these  ships  are  lost  with 
honor."  Remembering  that  all  depends  upon  his  captains,  he  orders 
Villeneuve  not  to  be  hindered  by  considerations  of  seniority,  but  to 
select  men  for  command  from  the  ranks. 

The  words  of  the  Emperor  in  relation  to  rewards  must  not  be  con- 
sidered in  the  sense  of  a  bargain  with  his  fleet,  to  whom  he  promises  to 
pay  money  for  the  fulfilment  of  a  contract,  but  rather  as  a  promise 
to  Villeneuve  of  his  full  support  in  all  his  recommendations.    Napoleon 
I  well  knew  that  no  man  could  exert  due  influence  over  his  subordinates 
i  without  support  from  the  central  authority.    The  Emperor  promised 
Villeneuve  himself  a  reward,  but  this  again  was  necessary  to  encourage 
:  his  commander  in  chief,  for  all  previous  instructions  had  constituted  in 
i  themselves  indirect  reproaches  to  him.     Without  encouragement  he 
would  have  remained  placed  under  a  heavy  restraint;   for,  in  the 
\  Emperor's  opinion,  "  Villeneuve  is  one  of  those  men  whom  you  have  to 
i  put  spur  to  rather  than  to  rein  in."     Such  a  man  was  obviously  unfitted 
,  to  command  a  fleet  in  war,  and  the  Emperor  would  have  changed  him 
long  before  if  he  had  not  been  supported  by  Minister  Decres.    Vice- 
■  Admiral  Rosily  had  already  been  sent  to  relieve  him,  and  had  arrived 
at  Madrid  the  day  upon  which  the  allied  fleet  put  to  sea  from  Cadiz. 

49.  Extracts  from  Villeneuve' 8  instructions  to  the  fleet  before  Trafal- 
gar.— Having  received  the  above  orders  from  the  Emperor,  Villeneuve 
j  exerted  himself  and  decided  to  put  to  sea,  but  prepared  his  own  destruc- 
tion by  the  final  orders  that  he  issued  to  the  allied  fleet.  "  All  efforts 
of  the  allied  fleet,"  he  wrote,  "  should  be  directed  to  affording  aid  to 
those  of  our  vessels  suffering  most  from  the  enemy's  fire  and  to  keeping 
as  close  as  possible  to  the  flagship.  Captains  should  be  guided  by 
their  confidence  in  their  own  manhood  and  by  their  love  of  renown 
rather  than  by  the  signals  of  the  admiral,  who,  covered  with  smoke  and 
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surrounded  by  enemies,  may  not  be  in  a  position  to  make  them.  Any 
captain  who  does  not  place  himself  under  fire  will  be  out  of  position, 
and  the  signal  made  to  remind  him  of  this  fact  will  be  a  mark  of  dis- 
honor to  him." 

At  the  commencement  of  this  order  Villeneuve  states  that  the  end 
sought  is  not  the  annihilation  of  the  enemy,  but  the  affording  aid  to  those 
of  his  own  ships  that  suffered  most  from  the  enemy's  fire.  According 
to  these  instructions,  a  ship  that  had  almost  annihilated  an  opponent 
should  hasten  to  the  aid  of  a  ship  of  his  own  side  if  the  latter  were 
suffering. 

Villeneuve  himself  was  to  give  an  example  how  to  do  this.  He  then 
proceeds  to  describe  the  difficult  position  in  which  the  admiral's  ship 
will  be  placed,  powerless  to  make  signals,  and  the  very  last  words  of 
his  orders  show  how  poorly  he  understood  Napoleon's  instructions. 
The  Emperor  advises  him  to  arouse  the  amour  propre  of  his  captains, 
instead  of  which  Villeneuve  implies  distrust  in  them,  and  he  prema- 
turely places  a  stigma  upon  a  number  of  them  before  any  had  occasion 
to  prove  themselves  guilty.  Both  Nelson  and  Villeneuve  commanded 
their  captains  to  take  part  in  the  general  engagement,  but  while  Nelson  | 
knew  how  tb  say  this  in  such  a  way  as  to  incite  enthusiasm  in  the  heart 
of  every  commander,  Villeneuve,  by  his  remarks,  insults  the  pride  of  his 
own  people  just  at  the  very  commencement  of  the  fight.  It  is  the  duty 
of  a  commanding  officer  to  bind  his  captains  to  himself  by  his  esteem 
of  them,  but  Villeneuve  expressed  himself  in  such  a  way  that  some  of 
his  commanders  must  have  immediately  thought,  "evidently  the  admi- 
ral thinks  some  of  us  will  prove  cowards,  and  is  not  well  disposed 
toward  us  5  consequently  there  is  no  need  of  being  in  a  hurry  to  place 
ourselves  indiscriminately  under  fire." 

Napoleon  in  after  years,  at  St.  Helena,  referring  to  various  manners 
of  waging  war,  wrote  "you  must  tell  cowards  that  they  are  brave  men 
if  you  wish  them  to  be  so."  Villeneuve  did  exactly  the  opposite,  and 
told  the  brave  that  there  were  cowards  among  them.  This  utterly 
destroyed  the  mutual  self  esteem  of  his  captains  and  ruptured  whatever 
ties  might  have  existed  between  them.  No  one  considers  his  own 
bravery  beyond  all  reproach,  and  therefore  Villeneuve's  words  might 
have  touched  every  one  and  made  each  take  the  reproach  to  himself. 
The  battle  of  Trafalgar,  however,  bore  witness  to  the  fact  that  the 
French  seamen  were  men  of  desperate  bravery,  for  most  of  the  French 
ships  fought  until  they  were  completely  disabled.  The  flagship  Bucen- 
taure  was,  after  the  capture  of  Villeneuve,  retaken  from  the  enemy.  The 
captain  of  the  ship  Pinion,  that  was  making  water  at  the  rate  of  3  feet 
an  hour  and  had  lost  400  men  of  her  command,  put  to  sea  from  Cadiz 
on  the  following  day  with  4  other  ships,  4  frigates,  and  2  brigs,  and 
recaptured  the  Neptune  and  the  Santissima  Trinidad,  which  were  being 
towed  to  Gibraltar.  Captain  Jugan,  of  the  frigate  Themis,  was  also 
conspicuous  for  his  energy  in  affording  aid  to  injured  ships  and  for  his 
activity  in  many  other  way3. 
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These  were  tlie  people  to  whom  Villeueuve  turns  as  to  cowards, 
when  in  fact  they  were  heroes.  When  all  that  was  needed  to  have 
reversed  the  issue  of  the  battle  of  Trafalgar  was  to  unite  all  forces 
against  the  common  foe,  if  the  van  of  the  allied  fleet  had  displayed 
greater  activity  and  had  promptly  worn  as  soon  as  it  saw  that  the 
attack  of  England  would  fall  upon  the  center  and  the  rear,  the  battle 
might  have  been  reopened;  but  the  manceuver  was  performed  too  late, 
aud  Dumanoir,  with  live  vessels,  crossing  the  track  of  the  Bucentaure, 
decided  that  to  "attack  an  enemy  at  such  a  time  would  be  a  desperate 
deed  that  could  only  result  in  our  total  destruction." 

The  blood  chills  in  one's  veins  at  the  very  idea  that  there  are  people 
in  this  world  who  would  calmly  decline  to  take  part  in  a  general  engage- 
ment. Mere  approach  would  have  inspired  the  allies,  and  who  knows 
how  the  tide  of  battle  might  have  turned?  The  victors  were  in  a  sorry 
enough  jflight;  five  vessels  constitute  a  strong  force,  and  these  same 
ships  fought  with  desperation  a  few  days  later. 

Further  comments  upon  this  theme  are  superfluous,  and  there  is  no 
need  of  advancing  further  particulars  of  the  influence  of  morale  upon 
success  in  war,  for  the  matter  is  self  evident.  The  closeness  of  the 
relation  existing  between  the  personality  of  the  commander  in  chief 
and  success  in  naval  battle  is  also  apparent.  Place  Villeueuve  in  the 
English  squadron  and  Nelson  in  the  French  a  month  before  the  battle 
and  the  results  would  have  been  far  different.  The  ancients  did  not 
say  in  vain  that  aa  flock  of  sheep  led  by  a  lion  is  better  than  a  flock  of 
lions  led  by  a  sheep." 

50.  Napoleon. — Napoleon  furnishes  us  with  the  example  of  the  despot 
of  inexorable  will  who  well  understands  how  to  compel  all  others  to  sub- 
mit to  himself.  Such  a  man  would  appear  to  have  no  need  of  defining 
how  he  should  act  either  in  regard  to  individuals  or  in  relation  to  the 
masses.  Uniting  within  himself  the  power  of  commander  in  chief  and 
of  emperor,  he  possessed  the  force  to  make  every  one  do  as  he  desired ; 
but  this  in  itself  was  insufficient,  and  in  his  success  in  war  he  displayed 
not  only  the  genius  requisite  for  successfully  inanceuveriug  armies  for 
the  fulfilment  of  a  contemplated  undertaking,  but  unusual  power  of 
inspiring  others,  a  result  that  he  accomplished  in  various  ways. 
Napoleon  did  not  tell  his  men  that  the  enemy  were  cowards:  he  told 
them  that  their  enemies  were  brave  men  but  they  were  not  capable  of 
opposing  the  French. 

Napoleon  was  successful  for  the  reason  that  when  he  began  an  under- 
taking he  threw  himself  into  it  with  his  full  strength  and  spared  no 
effort  to  insure  success.     He  said : 

Before  a  battle  it  never  seems  to  me  that  my  army  is  large  enough,  and  I  con- 
centrate all  the  forces  that  I  am  able  to  control. 

Herein  lies  the  germ  of  a  great  principle,  viz,  that  success  can  only 
be  counted  upon  through  the  employment  of  every  means  of  insuring 
it  at  our  disposal.    Lack  of  energy  leads  to  the  utilization  of  insufficient 
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means  and  the  result  is  failure.  Failure  proceeds,  therefore,  from  lack 
of  decision.  Most  men  do  not  appreciate  this  distinction,  and,  as  Thiers 
justly  remarked,  "in  the  estimation  of  the  rabble  the  only  difference 
between  genius  and  intrigue  is  that  when  a  matter  succeeds  it  is  dubbed 
the  work  of  genius ;  if  it  fails,  of  base  intrigue."  From  this  the  proverb 
that  " there  is  but  a  step  between  the  sublime  and  the  ridiculous" — 
success,  sublime;  failure,  ridiculous. 

We  have  already  considered  the  measures  counseled  by  Napoleon 
for  arousing  the  enthusiasm  of  his  fleet.  We  present  below  some  in- 
formation as  to  the  means  he  usually  employed  to  effect  this  end.  The 
following  extracts  are  taken  from  General  Dragomirow's  notes  (Voen. 
Sbor.,  1894,  p.  4) : 

"How  to  captivate,  how  to  allure  when  necessary,  and  how  to  inspire 
fear,"  says  Dragomirow,  "no  one  knew  better  than  he  how  to  do  these 
things.  Many  persons  who  were  originally  ill-disposed  toward  him 
underwent  a  complete  change  of  mind  at  the  conclusion  of  the  first 
interview;  many  who  were  bold  in  the  antechamber  and  irritated  at  the 
servility  of  others  would  become  servile  themselves  and  bend  to  his  will 
when  brought  face  to  face  with  him.  He  was  undoubtedly  a  hypnotizer. 
As  to  how  he  accomplished  his  end,  little  has  been  transmitted  to  us." 

At  the  battle  of  Lonato  (August  1, 1796),  which  was  fought  upon  very 
broken  ground,  the  French  army  was  spread  out.  Napoleon  with  his 
suite  and  a  small  convoy  suddenly  ran  across  a  column  of  4,000  Aus- 
trians,  from  whom  an  officer  advanced  to  him  and  commanded  him  to 
surrender.  "  Do  you  know  to  whom  you  are  speaking  ?  "  he  said.  "  I  am 
the  commander  in  chief — my  whole  army  follows  me.  How  dare  you? 
Inform  the  captain  of  your  column  that  I  demand  his  unconditional 
surrender;  if  arms  are  not  grounded  within  five  minutes  I  will  have 
every  one  of  you  shot."  The  arms  were  grounded  and  the  men  sur- 
rendered. The  falsehood  uttered  in  a  calm  tone  represented  to  the 
Austrians  the  whole  army — the  unreal  for  the  real.  Imagine  under 
what  self-control  he  must  have  kept  his  mind,  what  an  actor  he  was, 
not  to  betray  himself  by  a  glance,  by  a  movement  of  a  muscle,  or  an 
intonation  of  his  voice.  "  How  can  we  help  saying  after  this,"  writes 
Dragomirow,  "that  imagination  is  the  nose  by  which  the  masses  are 
easily  led." 

51.  How  Napoleon  inspired  others. — At  Friedlaud  (1807)  when  he  sent 
Ney  to  attack  our  left  wing  (Segur,  Histoire  et  Memoire)  he  seized  him 
by  the  elbows  with  both  hands  and  gave  him  his  instructions,  looking 
into  his  eyes.  Dragomirow  says  Napoleon  undoubtedly  employed  meth- 
ods of  hypnotism,  now  deemed  worthy  of  the  attention  of  science,  to 
accomplish  his  ends. 

We  fully  believe  Dragomirow  to  be  fight.  If  the  science  of  hypnotism 
be  ever  developed  to  such  an  extent  that  it  prove  susceptible  of  prac- 
tical employment,  then  the  commander  in  chief  of  a  fleet  who  first 
acquires  power  to  employ  it  will  derive  therefrom  an  advantage  in 
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battle.  The  capability  of  employing  this  new  means  to  an  end  would 
represent  development  of  tactics  and  the  winning  of  a  sea  fight  thereby. 
The  object  sought  is  to  win  the  battle,  and  whatever  brings  success  is 
purely  a  tactical  consideration  subject  to  no  limitations. 

52.  How  Napoleon  endured  insolence. — Napoleon  was  not  always  able 
to  hypnotize  the  men  upon  whose  support  he  depended,  and  he  fre- 
quently employed  other  methods.  Thus  at  Marengo,  when  the  battle 
was  turning  in  favor  of  the  Austrians,  when  all  of  his  marshals  sur- 
rounded him  and  advised  him  to  retreat,  Desaix  came  up  from  his  divi- 
sion and  turned  to  Bonaparte  with  the  following  disrespectful  phrase: 
"Battu  g — f —  que  tu  es."  Instead  of  becoming  angry  with  his  subor- 
dinate, Napoleon  turned  to  Desaix,  who  was  of  the  greatest  use  to  him 
at  this  time,  and  calmly  replied:  "  Battant,  battu,  c'est  le  sort  des 
batailles."  After  this,  when  asked  his  opinion  as  to  the  state  of  matters, 
Desaix  drew  out  his  watch,  and  said :  "  Oui,  la  bataille  est  perdue,  mais 
il  n'est  que  trois  heures,  il  reste  encore  le  temps  d'en  gagner  une."  He 
thereupon  returned  to  the  command  of  his  division  and  wrested  the 
victory  from  the  hands  of  the  Austrians.  Fifteen  years  later,  at  the 
battle  of  Waterloo,  Napoleon  would  have  given  much  to  have  had  this 
officer  again,  but  Desaix  was  no  longer  among  the  living;  he  fell  there 
at  Marengo,  at  the  very  moment  when  the  French  prevailed  over  the 
Austrians. 

Once  Napoleon  turned  to  Marshal  Massena,  who,  as  is  well  known, 
was  a  great  robber,  and  said  to  him,  "  Yous  etes  le  plus  grand  brigand 
du  monde"  (You  are  the  greatest  robber  in  the  world).  "  Apres  vous, 
sire"  (After  you,  sire),  replied  Massena,  and  [Napoleon  swallowed  the 
remark. 

The  fact  was  that  Napoleon  was  always  in  need  of  executives,  and 
knew  how  hard  it  was  to  find  them.  We  have  already  seen  how  sorely 
he  needed  an  energetic  admiral  who  could  employ  the  French  squadron 
to  defeat  the  English  fleet;  but,  notwithstanding  all  the  means  that 
Napoleon  had  at  his  disposal,  he  was  unable  to  find  such,  and  was 
obliged  to  content  himself  with  Yilleneuve.  People  who  know  how  to 
work  to  accomplish  results  understand  the  value  of  good  subordinates. 
Nothing  can  be  done  with  those  who  are  capable  of  doing  but  little. 

53.  Influence  of  Napoleon  upon  the  masses. — In  relation  to  control  of 
the  masses,  Dragomirow  says  that  "  there  is  required  roughness,  force, 
and  the  qualities  of  an  actor.  The  first  means  of  affecting  the  masses 
is  through  the  individual;  to  be  able  to  call  a  man  in  the  ranks  by 
name  and  ask  about  the  work  intrusted  to  him,  knowing  well  before- 
hand what  that  work  is.  Moralists  tell  us  that  such  means  are  unwor- 
thy. Let  them  talk,  for  the  moralists  are  the  very  ones  that  preach 
justice  and  require  from  others  in  life  that  which  they  themselves  do 
not  put  into  practice;  but  a  man  struggling  in  the  world,  who  is  com- 
pelled to  obtain  practical  results,  and  chooses  those  means  by  which  he 
may  attain  his  end,  pays  no  attention  to  what  fools  may  consider  a  sine 
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qua  non.  Ave  not  these  very  moralists  themselves  constantly  feigning 
in  every  walk  in  life?  Are  they  not  always  telling  people  "charine  de 
vous  voir,"  when  they  are  not  "charnie"  at  all,  and  may  be  disposed 
entirely  otherwise?  Flies  are  caught  in  traps  by  honey  and  not  by 
vinegar,  "et  si  le  moude  veut  etre  trompe,  il  faut  bien  s'y  soumettre." 

General  Dragomirow's  words  evidently  do  not  relate  to  private  life, 
but  to  war  and  politics.  If  a  man  were  to  attempt  in  private  life  all 
that  is  permitted  in  life  political,  and  should  then  display  the  military 
cunning  of  Hannibal,  he  would  fail  in  his  undertakings. 

"Moralists,"  says  Dragomirow,  "revolve  in  the  sphere  of  politics,  and 
military  people  have  to  do  with  interests  and  passions;  hence  there  is 
unceasing  and  determined  controversy  between  the  former  and  the 
latter."  Catherine  the  Great  said,  in  conversation  with  Diderot:  "  You 
work  on  paper  and  I  work  on  human  hide."  Oavour  said  :  "  If  we  did 
in  our  own  behalf  all  that  we  have  done  for  Italy,  we  would  have  been 
great  scoundrels." 

The  above  may  be  illustrated  by  a  tactical  example.  At  the  time  of 
the  attack  of  Nelson  upou  the  French  fleet  at  Aboukir  a  great  many 
of  the  crews  of  the  latter  were  on  shore  with  the  ships'  boats.  If  this 
had  been  a  duel  everyone  would  have  blamed  Nelson  for  taking  advan- 
tage of  existing  conditions,  and  would  have  condemned  him  for  winning 
the  battle  unfairly;  but  a  battle  is  not  a  duel,  and  tactics  counsel  us  to 
utilize  every  disadvantage  of  an  enemy  and  to  give  him  no  rest  until 
he  is  beaten. 

Besides  influencing  the  masses  through  individuals,  Napoleon  had 
recourse  to  other  methods.  In  the  Military  Laws  of  Napoleon  (p.  65) 
we  find  the  following  passage,  which  shows  that  he  was  not  unaware  of 
what  soldiers  and  officers  talked  about  in  bivouac : 

Addresses  delivered  at  critical  moments  cau  not  instil  bravery  into  soldiers;  vet- 
erans hardly  listen  to  them  and  recruits  forget  them  at  the  sound  of  the  first  shot. 
Such  speeches  are  only  useful  in  prolonged  campaigns,  to  counteract  the  effect  of 
painful  impressions,  lying  rumors,  for  maintaining  the  good  spirits  of  the  army,  and 
to  furnish  subjects  of  conversation  in  the  camp.  Printed  daily  orders  should  fulfill 
these  desired  requirements. 

We  may  conclude  our  brief  remarks  upon  Napoleon  with  a  descrip- 
tion of  how  he  usually  gave  battle. 

54.  How  Napoleon  gave  battle. — "Engagements  generally  began," 
writes  General  Dragomirow,  "  about  5  o'clock  in  the  morning.  Napo- 
leon occupied  a  position  not  far  from  the  reserves,  whence  he  could 
obtain  a  general  view  of  the  battlefield;  dismounted,  walked  about, 
conversed  with  those  about  him,  received  dispatches,  gave  orders 
whenever  necessary.  He  supplied  reinforcements  only  to  those  whom 
he  knew  did  not  ask  for  them  without  reason,  but  sometimes  he  refused 
these  The  affair  would  drag  on  in  its  various  phases  until  about  4 
o'clock  in  the  afternoon;  he  then  took  his  seat  in  the  saddle;  everyone 
knew  what  this  meant;  the  decisive  blow  was  about  to  be  struck; 
shouts  of  'Vive  l'Einijereur!'  resounded  from  the  reserve  and  were 
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taken  up  all  along  the  whole  line  of  battle.  When  this  reached  the 
enemy  their  hearts  fell,  for  they  knew  the  general  advance  was  about 
to  be  made,  and  who  could  tell  how  or  when  he  would  be  destroyed?" 
In  this  manner  Napoleon  held  his  antagonist  under  the  threat  of  mis- 
fortune eleven  or  twelve  hours  before  making  the  final  attack  upon 
him — that  is,  he  exhausted  him  physically  and  morally.  Having 
impressed  his  imagination  by  this  very  exhaustion,  he  then  by  a  very 
simple  but  eminently  practical  movement,  and  one  well  understood  by 
his  own  army — mounting  his  charger — inspired  his  own  men  with  the 
certainty  of  victory,  while  he  impressed  his  antagonist  with  the  proba- 
bility of  certain  destruction. 


Chapter  III. 

MILITARY  AND  NAVAL  PEDAGOGICS. 


55.  General  Hershelman  upon  the  influence  of  morale  on  success  in 
ivar. — In  the  previous  chapter  we  touched  upon  the  influence  of  the 
moral  element  on  success  in  war,  and  showed  that  all  military  com- 
manders deemed  this  subject  one  of  great  importance.  Besides  the 
writers  above  cited,  Hershelman  has  studied  this  subject  deeply  in 
recent  years,  and  has  communicated  to  the  aVoennoi  Sbornik"  a  series 
of  very  interesting  papers  upon  the  same.  Morale  constitutes  actually 
a  vast  power  in  war,  and  every  effort  must  be  made  to  elevate  naval 
as  well  as  military  forces  to  the  highest  degree  of  efficiency  in  this 
direction. 

The  moral  element  is  developed  through  education  and  training. 
Each  man  receives  his  education  and  training  first  in  his  family,  then 
at  school,  and  finally  in  life  and  in  service.  The  training  received  in 
family  and  school  falls  under  the  cognizance  of  pedagogics,  and  train- 
ing in  service  within  the  limits  of  what  is  called  naval  administration. 
We  shall  consider  in  this  chapter  problems  in  naval  pedagogics. 

56,  Problems  in  naval  'pedagogics. — The  science  of  naval  education 
must  be  developed  in  accordance  with  the  requirements  of  war.  Offi- 
cers and  men  must  be  trained  so  as  to  fit  them  for  war.  All  other  con- 
siderations are  of  secondary  importance.  General  development  is  of 
course  necessary,  but  in  no  case  should  the  primary  object  be  lost 
sight  of. 

By  speaking  in  this  manner  we  do  not  wish  to  imply  that  the  general 
development  of  the  officer  is  unimportant,  but  general  development 
constitutes  the  self-evident  part  of  the  work,  and  is  therefore  never  for- 
gotten. On  the  other  hand,  it  may  happen  that  naval  pedagogics, 
influenced  by  the  desire  to  develop  young  men  in  every  respect,  over- 
look the  matter  of  crucial  importance,  which  is  the  development  of 
boldness,  perception,  and  readiness — three  qualities  indispensable  in 
war.  If  pedagogics  were  influenced  by  the  voice  of  tactics,  such  unde- 
sirable results  would  not  be  realized,  and  the  young  man  upon  com- 
pleting his  course  would  have  been  developed  under  conditions  of  naval 
war,  which  is  the  chief  end  to  be  sought. 

Let  us  consider  what  qualities  should  characterize  individuals  trained 
for  war.  This  will  indicate  to  us  the  ideal  toward  the  attainment  of 
60 
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which  pedagogics  should  strive.  To  this  end  Ave  shall  first  call  atten- 
tion to  qualities  the  leader  should  possess;  subsequently  to  those  which 
should  characterize  the  ordinary  seaman. 

57.  Napoleon  upon  commanders. — All  writers  agree  that  much  depends 
upon  the  personal  characteristics  of  the  officer  in  command.  No  one, 
however,  speaks  as  positively  on  this  point  as  Napoleon,  who  has 
expressed  himself  in  the  following  words : 

It  was  not  the  Roman  armies  that  conquered  Gaul,  but  Csesar;  not  the  Carthage- 
nian  armies  that  made  Rome  tremble,  but  Hannibal;  not  the  Macedonian  armies 
that  penetrated  into  India,  but  Alexander;  not  the  Prussian  armies  that  defended 
Prussia  seven  years,  but  Frederick.     (On  the  Study  of  Naval  Warfare  as  a  Science 
Luce,  p.  540.) 

58.  Historical  opinion  upon  the  qualities  of  commanders. — We  must 
study  history  in  order  to  form  a  clear  estimation  of  the  type  of  a  com- 
mander or  military  leader.  History  does  not  present  to  us  ideals,  but 
true  examples,  and  we  there  learn  that  persons  who  develop  military 
genius  often  began  to  exhibit  signs  of  the  existence  of  this  genius  in 
their  early  childhood.  Sometimes,  however,  when  these  people  were 
young  they  were  careless  or  else  promised  nothing  unusual.  We  have 
already  made  a  somewhat  elaborate  analysis  of  Nelson's  personality. 
Let  us  refer  in  a  few  words  to  the  qualities  of  other  renowned  military 
leaders. 

Napoleon  was  a  great  soldier  from  the  day  he  entered  upon  his  mil- 
itary career.  He  slept  upon  his  arms  and  was  always  occupied  with 
the  study  of  military  matters.  He  spent  whole  hours  upon  the  con- 
templation of  plans  and  charts. 

Alexander  was  considered  from  his  youth  destined  by  fate  to  become 
a  great  man.  He  is  described  as  a  nervous  boy,  and  it  is  said  that  the 
temperature  of  his  blood  seemed  higher  than  that  of  other  persons.  His 
nervous  temperament  was  indicated  by  his  passion  for  wine. 

Plutarch  says  (p.  13) : 

With  all  his  burning  energy  (from  a  moral  standpoint)  Alexander  when  in  child- 
hood exhibited  marked  self-control  and  equanimity  under  difficult  circumstances. 

They  accuse  him,  however,  of  keeping  up  orgies  too  long  after  feasts. 
Alexander  was  liberal  to  an  extreme. 

Plutarch  (p.  38),  referring  to  Alexander's  bestowal  of  gifts  before  the 
Persian  campaign,  adds: 

When  Alexander  had  thus  expended  all  his  resources,  Perdicca  said:  "  What,  sire, 
have  you  left  for  yourself?"     "Hope,"  replied  Alexander. 

Julius  Caesar  was  a  young  man  of  the  world,  fond  of  pleasures, 
always  energetic,  confident  in  himself,  but  only  after  he  had  received 
command  in  Gaul  did  he  begin  to  develop  his  genius. 

We  find  the  following  in  Plutarch  (p.  31) : 

They  also  relate  that  in  Spain,  in  his  hours  of  leisure,  Caesar  read  Alexander's  his- 
tory. At  times  he  was  so  moved  by  such  reading  that  he  long  remained  in  silence, 
would  sigh  heavily,  and  finally  burst  into  tears.     When  his  friends  asked  him  why 


62 

he  was  weeping  he  would  reply:  "Why  should  I  not  lament,  when  Alexander  at  my 
age  had  already  made  himself  master  of  so  many  conquered  countries,  while  I  can 
not  yet  count  a  single  brilliant  victory." 

Cresar  was  also  liberal  in  rewards.  Plutarch  says  (p.  53)  that  "  he 
conquered  his  enemies  with  the  armies  of  Roman  citizens  and  recom- 
pensed the  latter  with  the  gold  of  the  former." 

Among  our  own  leaders,  Suvnrow,  who  at  the  age  of  15  became  a 
private  in  the  Semenovsk  Regiment  and  who  was  advanced  at  the  age 
of  24  to  the  grade  of  officer,  stands  foremost.  He  had  no  school  edu- 
cation and  was  entirely  self-educated.  He  was  small  in  stature,  thin, 
puny,  badly  set  up,  ugly;  but  received  commendation  in  his  first  war  as 
"quick  in  reconnoitering,  brave  in  battle,  and  cool  in  danger."  The 
example  of  Suvorow  serves  to  show  that  persons  who  are  not  endowed 
by  nature  with  high  physical  qualities  have  no  reason  to  be  apprehen- 
sive of  their  career.  The  above  opinion  of  Suvorow  when  he  was  yet 
young  is  brief  and  graphic.  It  shows  the  ideal  toward  the  attainment 
of  which  officers  should  strive,  and  he  whose  task  it  is  to  train  officers 
can  do  no  better  than  to  make  them  as  Suvorow  was — "quick  in  recon- 
noitering, brave  in  battle,  and  cool  in  danger." 

Among  our  contemporaries,  Skobeleff  was  considered  in  his  regiment 
as  a  poor  officer.  If  there  had  been  no  war  it  is  probable  Skobeleff 
would  never  have  risen  to  distinction.  All  his  brief  service  was  spent 
in  campaigning,  but  when  the  campaigns  ended  he  did  not  know  what 
to  do  with  himself  and  succumbed  in  consequence  of  his  restlessness. 
History  has  not  yet  spoken  its  last  upon  Skobeleff.  Our  personal 
acquaintance  with  him  at  the  time  of  the  Akaltikinsk  campaign  has 
left  with  us  an  impression  of  his  brilliant  military  talent.  Skobeleff 
knew  how  to  inspire  his  command,  and  one  glance  from  him  was  enough 
to  fill  every  one  with  an  irrestrainable  desire  to  fight  with  the  enemy 
and  to  conquer  him.  With  Skobeleff  in  command,  men  rushed  under 
fire  and  every  one  became  a  hero. 

Every  famous  commander  possesses  along  with  his  talents  certain 
evident  shortcomings.  He  is  selected  only  because  a  good  chief  is 
needed,  and  his  military  qualities  compel  us  to  put  up  with  his  defi- 
ciencies. People  who  are  talented  in  military  matters  are,  as  General 
Leer  says,  very  rare,  and  war  compels  us  to  pardon  them  for  many 
things.  Napoleon,  who  was  always  fighting  and  who  always  needed 
talented  people,  states  in  his  "  Memoirs,"  written  at  St.  Helena,  that 
"you  must  take  people  as  you  find  them  and  never  listen  to  what 
others  say  about  them.  The  problem  in  question  is  to  win  a  battle, 
and  to  do  this  suitable  persons  are  needed.  If  you  stop  to  listen  to 
what  some  say  about  others,  you  would  deprive  yourself  of  persons 
who  might  be  very  useful  to  you."  This  man,  who  appears  to  us  the 
embodiment  of  despotism,  was  always  in  need  of  the  services  of  tal- 
ented i>ersons  and,  as  we  have  stated  above,  he  even  submitted  to 
insolence  from  them.    But  Napoleon,  notwithstanding  all  his  art,  was 
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not  always  able  to  find  such  people.  Thus,  he  never  had  a  man  like 
Zeidlitz  to  command  his  cavalry,  for  Murat  was  but  a  bold  horseman, 
and  Napoleon  never  gave  him  the  necessary  independence  in  handling 
cavalry,  the  result  of  which  was,  as  General  Leer  says  (Contribution 
to  Tactics,  part  4,  p.  30),  that  in  Frederick  the  Great's  great  battles 
the  cavalry  acted  better  than  they  did  in  Napoleon's. 

59.  The  qualities  a  commander  in  chief  should  possess. — Many  military 
writers  discuss  in  detail  the  qualities  desirable  in  a  commander,  and 
all  agree  that  although  intelligence  is  an  indispensable  quality,  yet 
they  gave  the  preference  to  character  over  energy.  Napoleon  considers 
the  best  quality  in  a  general  to  be  a  clear  head;  that  is,  the  ability  not 
to  make  fancy  pictures  of  things,  as  he  graphically  expresses  it.  In 
other  words,  the  capability  of  not  being  governed  by  his  imagination 
and  not  to  look  upon  flies  as  elephants.  Suvorow  very  concisely  des- 
ignates this  quality  as  perception,  which  consists,  according  to  General 
Leer  (Positive  Strategy,  p.  18),  in  the  capability  of  estimating  truly  at 
every  moment  the  conditions  of  time  and  distance  indispensable  to  the 
the  fulfilment  of  a  given  combination. 

Jomini  says:  "The  most  important  qualities  of  a  commander  will 
always  be  magnanimity  of  character  or  the  moral  fearlessness  which 
leads  to  great  enterprises  and,  next  to  this,  coolness  and  the  ability  t" 
control  one's  self  in  the  presence  of  danger.  Knowledge  only  occupies  a 
third  position  in  importance,  but  it  is  always  a  strong  auxiliary.  To 
deny  this  is  to  close  one's  eyes.  On  the  other  hand,  as  I  have  already 
stated,  vast  learning  is  not  required.  It  is  necessary  to  know  but  little, 
but  to  know  that  little  well,  and  especially  to  be  deeply  versed  in  the 
rules  of  tactics."     (Outlines  of  the  Art  of  War,  Jomini,  p.  115.) 

General  Leer  says  the  following  upon  this  subject: 

By  our  analysis  we  have  endeavored  to  indicate  those  qualities  which  should 
characterize  the  military  mind.  These  qualities — character,  understanding,  and  per- 
ception— are  rarely  found  in  that  state  of  development  which  use  in  war  requires, 
even  when  considered  separately.  How  rarely  do  we  meet  them  in  that  happy  com- 
bination which  constitutes  military  genius.  History  shows  that  in  twenty  centuries 
there  have  been  hardly  more  than  ten  cases  that  can  be  cited — Alexander,  Hannibal, 
Cu'sar,  Augustus  Adolphus,  Tnrenne,  Prince  Eugene,  Peter,  Frederick,  Suvorow,  and 
Napoleon.  Nature  is  evidently  very  stingy  with  such  people — stingier  in  bestowing 
military  talent  than  in  all  else.     (Positive  Strategy,  Leer,  p.  18.) 

Marmont,  in  his  work  Esprit  des  Instructions  Militaires  (p.  253,254), 
defines  the  qualities  of  an  officer  in  command  as  follows: 

Two  things  are  indispensable  to  a  commander— mind  and  character.  Mind,  because 
without  it  it  is  impossible  to  form  a  conception  of  any  undertaking;  character, 

I  because  the  successful  accomplishment  of  predetermined  plans  can  not  be  effected 
without  strong  and  energetic  purpose.  But  the  matter  is  altogether  one  of  compara- 
tive qualities  and  not  of  qualities  in  the  absolute.  This  correlation  constitutes  in 
itself  a  very  weighty  element  of  success.  If  we  express  in  figures  each  quality  in 
accordance  with  its  value,  I  would  prefer  a  general  whose  mind  corresponded  to  a 

;  value  5  and  character  a  value  10  to  a  general  with  a  mind  15  and  character  8.  When 
character  controls  understanding  while  the  mind  possesses  the  necessary  depth,  a  man 
willingly  undertakes  a  task,  and  his  chance  of  accomplishing  it  is  excellent.     On  the 
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other  hand,  when  the  mind  dominates  over  character  the  result  is  constant  change 
of  proposed  plans  and  measures,  for  a  great  mind  is  apt  to  regard  matters  from  a 
different  standpoint  at  each  moment.  If  the  power  of  the  will  be  insufficient  to  put 
an  end  to  this  hesitation  the  result  will  be  an  unavoidable  balancing  between 
various  conclusions,  and  nothing  will  be  undertaken  (which  is  the  very  worst  that 
could  happen)  and,  besides,  the  nearer  the  end  approaches  the  greater  our  hesitation 
tends  to  withhold  us  from  it,  and  finally  causes  us  to  miss  the  mark. 

Marshal  Saxe  says  almost  the  same,  viz,  "that  the  first  quality  in 
a  commander  is  character  (bravery),  without  which  I  place  no  value 
upon  other  qualities,  as  they  all  prove  useless.  The  second  is  under- 
standing, and  the  third  good  health."     (Positive  Strategy,  Leer,  p.  117). 

As  a  general  deduction  from  the  above  in  what  relates  to  character 
and  understanding  we  may  cite  the  resume  of  Napoleon,  who  compares 
character  with  the  base  of  a  rectangle  and  understanding  with  its 
height.  "If,"  he  says,  "  preference  is  to  be  given  to  either  one  of  these 
two  qualities,  I  would  prefer  character  and  not  understanding."  Besides 
character  and  understanding  a  military  leader  should  possess  knowl- 
edge and  health.  Jomini  requires  from  him  still  another  attibute — 
justice.    He  writes: 

Unfortunately,  the  ability  to  do  justice  to  subordinates  is  very  rarely  met.  Mod- 
erate intelligences  always  depend  upon  others  and  are  rather  prone  to  choose  their 
associates  from  people  with  ability  no  greater  than  their  own,  fearing  lest  the  latter 
should  discuss  them  and  unable  to  realize  the  fact  that  he  who  bears  the  name  of 
commander  in  chief  always  receives  the  full  credit  of  any  success,  even  if  he  takes 
a  very  insignificant  part  therein.  (Outlines  of  the  Art  of  War,  Jomini,  Chap.  I, 
p.  116). 

60.  Qualities  desirable  in  commanders  of  fleets. — Upon  this  point  we  do 
not  find  such  positive  opinions  as  in  the  case  of  a  commander  on  land. 
In  general  it  is  necessary  to  admit  that  the  commander  at  sea  should 
possess  the  same  qualities  as  the  commander  on  land,  as  far  as  they 
apply  to  the  kind  of  activity  that  obtains  at  sea.  The  knowledge  of 
the  sea  commander  is  totally  different  from  that  of  his  comrade  on 
shore,  and  military  perception  does  not  suffice  to  enable  him  clearly  to 
estimate  circumstances  which  arise  at  sea. 

Naval  conditions  call  for  certain  special  qualities  in  addition  to  the 
general  ones  above  cited.  We  will  not  go  into  details  upon  this  point, 
but  will  limit  ourselves  to  stating  that  a  commander  in  chief  of  a  fleet 
should  possess  a  seaman's  eye ;  that  is,  the  ability  to  estimate  at  a  glance 
the  position  of  his  own  ships  and  squadron  in  relation  to  other  ships 
and  to  the  land.  He  who  does  not  possess  a  good  seaman's  eye  will 
never  be  able  fully  to  control  his  own  ship,  and,  consequently,  a  squad- 
ron. This  is  an  inborn  attribute,  but  one  which  may  be  developed  to 
a  considerable  extent  by  education  and  practice.  We  are  personally 
acquainted  with  very  talented  persons  who  can  not  accustom  their 
minds  to  controlling  the  movements  of  a  ship,  although  they  have 
developed  high  capabilities  in  technique  and  in  administration. 

By  what  we  have  above  stated  we  do  not  mean  that  a  man  should 
not  endeavor  to  acquire  this  attribute,  for  by  effort  one  may  overcome 
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his  faults  and  develop  his  good  qualities.  Anyone  who  is  not  natur- 
ally shortsighted,  and  who  possesses  sufficient  keenness  of  vision,  may 
improve  himself  considerably  in  this  respect. 

61.  The  attribute  of  a  seaman's  eye  and  the  quality  of  military  percep- 
tion.— Does  it  follow  that  what  Ave  have  called  the  seaman's  eye  is 
related  to  what  Suvorow  has  described  as  perception?  We  deem  it 
impossible  to  consider  them  identical.  Both  possess  much  in  common, 
but  differences  exist  between  them.  For  the  sake  of  accuracy  in  nomen- 
clature they  should  be  distinguished  from  one  another.  One  may  be 
able  to  guide  his  ship  at  sea  and  yet  be  altogether  deficient  in  military 
perception;  that  is,  the  knowledge  of  estimating  one's  position  in  rela- 
tion to  that  of  the  enemy.  If  Suvorow's  perception  had  been  styled,  in 
its  application  to  naval  matters,  u  naval  perception,"  there  would  have 
been  introduced  a  new  term.  We  therefore  decide  that  by  the  word 
''perception"  is  to  be  understood  that  which  has  been  described  by 
us  as  the  seaman's  eye,  the  capability  of  controlling  one's  own  ship  and 
of  noticing  at  a  glance,  upon  looking  at  a  ship,  all  of  her  external 
deficiencies,  which  aids  us  in  forming  a  conception  of  her  other  qualities. 

62.  Conclusions  in  relation  to  qualities  desirable  in  commanders  of 
fleets. — Summing  up  all  that  has  been  said  in  relation  to  naval  con- 
ditions, we  may  consider  that  a  commander  of  a  fleet  should  possess 
the  following  qualities: 

First.  Character,  which  includes  bravery  and  coolness. 

Second.  Understanding. 

Third.  Military  perception. 

Fourth.  The  seaman's  eye. 

Fifth.  Knowledge. 

Sixth.  Health. 

Seventh.  Justice. 

63.  Qualities  that  a  soldkr  should  possess. — Having  reviewed  the 
qualities  of  a  commander,  we  now  turn  to  the  consideration  of  those 
that  should  be  possessed  by  the  soldier.     Napoleon  states  the  following : 

The  first  quality  of  a  soldier  is  manhood,  which  enables  him  to  endure  all  the 
fatigues  and  privations  of  war — bravery  is  but  a  secondary  consideration.  (Military 
Rules  of  Napoleon,  Ed.  1816,  LIX,  p.  63.) 

Upon  page  33  of  his  work,  General  Dragomirow  states: 

The  following  qualities  are  required  from  the  soldier  in  war: 

First.  The  sense  of  duty  developed  to  self-denial  or  readiness  to  sacrifice  himself 
for  the  deliverance  of  his  comrades;  fearlessness,  skill,  and  unquestioning  obedience 
in  the  commands  of  the  chief  in  all  that  relates  to  service. 

Second.  Capability  of  patiently  enduring  hardships  and  privations  of  war  without 
becoming  rapidly  exhausted. 

Third.  To  be  skilled  in  the  use  of  his  weapons. 

Fourth.  The  knowledge  of  how  to  conform  his  movements  and  actions  to  those  of 
his  comrades. 

Fifth.  Skill  in  surmounting  local  obstacles  and  the  knowledge  how  to  utilize  them 
13061— ISro.  17,  pt.  2 5 
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in  his  own  defense  from  observation  of  the  enemy's  firing,  without  depriving  him- 
self, however,  of  the  possibility  of  seeing  the  enemy  and  firing  upon  him. 

The  first  two  qualities  are  determined  by  the  soldier's  education,  and  the  last  three 
by  his  training. 

64.  Qualities  that  a  seaman  should  possess. — Whole  books  could  be 
written  upon  this  subject,  but  we  shall  be  brief  in  this  regard,  and  but 
state  our  conclusions  as  based  upon  the  opinions  of  the  high  authori- 
ties already  stated  and  upon  our  own  observation.  The  sailor  should 
possess  the  following  qualities: 

First.  Health  and  endurance. 
Second.  The  habit  of  discipline. 
Third.  The  sea  habit. 
Fourth.  Daring. 
Fifth.  Knowledge. 

65.  Qualities  that  should  he  possessed  hy  all  serving  afloat. — We  have 
endeavored  to  outline  the  qualities  of  the  commander  in  chief  of  the 
fleet  and  of  the  ordinary  seaman.  All  other  positions  demand  the 
exercise  of  some  or  the  other  of  these  attributes,  for  all  other  persons 
are  called  upon,  some  to  control,  some  to  be  subordinate  to  others.  The 
problem  of  naval  education  consists  in  imparting  the  above-mentioned 
qualities  to  all  those  serving  on  shipboard. 

66.  Training  received  in  the  family. — Every  man  receives  his  first 
training  from  his  mother,  and  that  which  is  instilled  in  the  child  in  his 
early  years  remains  with  him  through  life.  We  observe,  for  example, 
how  in  Asiatic  nations  the  idea  is  impressed  upon  the  child  that  it  is  his  j 
duty  to  avenge  his  father  or  brother  with  his  own  blood,  and  the  young 
man  who  has  reached  mature  years  under  the  influence  of  this  idea 
sacrifices  his  life,  if  necessary,  to  fulfill  that  which  he  believes  to  be 
the  obligation  of  his  birth. 

Nations  are  now  so  accustomed  to  the  benefits  of  peace  that  military  j 
valor  is  beginning  little  by  little  to  disappear.  The  wars  of  the  last 
three-quarters  of  a  century  have  been  waged  in  quite  a  humane  manner  J 
and  the  terrors  of  war  are  fading  year  by  year  in  our  national  tales. 
Mothers  are  not  so  often  found  nowadays  who  teach  their  sons  that  it 
is  their  duty  to  grow  and  become  strong  to  defend  their  birthplace  and 
fireside  from  the  enemy.  This  is  now  regarded  as  a  matter  of  duty  oi 
the  government,  while  it  is  really  a  social  and  national  question. 

67.  Jomini  upon  military  spirit  in  all  nations. — Let  us  see  what  men 
of  eminent  intelligence  say  in  relation  to  military  spirit.     Jomini  writes: 

If  the  government  do  not  strive  to  instill  the  military  spirit  into  a  nation,  the 
best  measures  adopted  for  training  armies  will  prove  vain.  (Outlines  of  the  Art 
of  War,  Jomini,  Part  I,  p.  124.) 

In  the  second  part  of  his  work  (p.  2)  Jomini  returns  to  this  question 
and  says:  "The  composition  and  qualities  of  armies,  the  superiority, 
of  artillery  and  cavalry  and  the  efficient  use  thereof,  but  above  all  | 
this  the  moral  exaltation  of  armies  and  even  of  nations  themselves,  is!; 
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that  which  renders  victories  more  or  less  decisive,  and  determines  the 
significance  of  their  results." 

68.  Military  valor  in  a  nation. — No  one  would  be  accused  of  assum- 
ing the  role  of  prophet  who  suggests  that  the  great  transmigration  of 
nations  that  have  occurred  in  the  past  might  again  repeat  themselves; 
and  if  a  movement  of  the  yellow  races  from  the  east  toward  the  west 
should  begin,  we  would  be  the  first  called  upon  to  oppose  our  strength 
to  resisting  the  shock.  Eeason  demands  that  we  should  anticipate 
this  and  be  prepared  against  such  an  emergency,  and  such  prepara- 
tions could  do  no  harm;  they  would  serve  to  instill  into  the  masses  of 
the  people  the  spirit  developed  in  the  Eomans  at  the  time  of  their 
mastery  of  the  world  and  the  absence  of  which  led  to  the  downfall  of 
their  universal  empire. 

There  is  no  need  of  my  raising  my  weak  voice  to  defend  these  great 
principles.  In  fact,  we  have  no  reason  to  reproach  the  Eussian  mother 
with  inability  to  train  valorous  sons.  The  recruits  that  we  receive 
every  year  serve  to  prove  that  she  supplies  to  the  ranks  of  the  army 
and  the  fleet  those  who  are  fully  adapted  to  the  requirements  of  war; 
men  who  are  accustomed  to  work,  to  endurance  and  to  subordination; 
who  are  contented  with  their  lot  and  require  but  little.  Better  material 
would  be  hard  to  find.  Discipline  and  respect  for  parental  authority  are 
to  be  noted  in  the  families  of  the  peasantry.  The  mother  tells  her  son 
he  is  to  grow  and  become  strong,  so  as  to  support  his  parents  in  their 
old  age.  Thus  the  child  acquires  from  the  cradle  the  sense  of  duty 
imposed  upon  him.  They  may  tell  us  that  the  peasant  mother  does  it 
unconsciously,  but,  if  so,  her  services  are  none  the  less  therefor.  But, 
on  the  other  hand,  she  stands  far  above  those  few  women  of  the  middle 
class  who,  having  the  power  to  train  their  sons  intelligently,  supply  to 
the  nation  only  those  of  sickly  constitution — moral  degenerates,  who, 
incapable  of  doing  anything,  are  a  burden  upon  society  and  ultimately 
an  expense  to  the  State. 

69.  Influence  of  national  follclore. — We  think  it  impossible  to  disre- 
gard the  fact  that  the  stories  heard  in  childhood  leave  traces  of  their 
influence  in  after  life.  Pushkin  says  that  he  obtained  his  first  inspira- 
tion of  poesy  from  his  nurse's  tales.  In  comparatively  recent  times 
national  tales  and  legends  of  the  past  were  carefully  preserved,  and  all 
Petersburg  has  listened  to  their  narrators.  It  is  not  uncommon  to  find 
on  board  of  our  own  ships  a  story-teller  who  during  long  cruises  will 
almost  daily  continue  to  tell  to  his  comrades  stories  and  ever  new  stories. 
Evidently  our  nation  possesses  the  power  of  preserving  ancient  tales  of 
battles  and  heroes,  and  no  one  can  disregard  the  fact  that  these  stories 
have  their  influence  on  the  real  trainiug  of  the  individual;  whereas  it 
is  desirable  that  all  such  tales  as  serve  to  arouse  the  mind  to  the  emu- 
lation of  valorous  deeds  should  be  carefully  preserved. 

70.  School  training  or  practical  training. — The  young  man  who  wishes 
to  follow  a  naval  career  enters  his  profession  from  home,  and  the  years 
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which  he  lias  spent  in  educational  institutions  and  exercises  have  a 
great  influence  upon  his  fitness  for  military  service.  In  relation  to 
school  training  we  may  turn  our  attention  to  Dragomirow's  question, 
"What  should  not  be  taught"?"  It  took  Dragomirow  to  put  the  question 
in  this  form,  but  we  believe  that  every  ordinary  man  can  realize  its 
significance.  All  professors  are  prone  to  extend  their  courses,  and  it  is 
necessary  therefore  that  there  should  be  a  controlling  voice  to  put  its 
veto  upon  extended  instruction  in  those  subjects  which  are  learned 
one  huudred  times  more  easily  in  practice  afloat  than  from  books  or 
diagrams.  There  should  only  be  taught  in  school  that  which  it  is 
inconvenient  to  teach  in  service. 

There  are,  however,  two  systems  of  education — the  one  by  school- 
ing; the  other  by  practice.  England  has  always  preferred  the  latter  of 
these  systems.     To  become  an  engineer  in  England  a  young  man  who  I 

has  finished  a  course  of  general  instructions  is  entered  at  the  age  of  j 

I 

from  15  to  17  in  a  machine  shop,  where  he  serves  as  an  apprentice  dur-  j 
ing  a  period  of  four  years.  Some  are  sent  to  a  special  school  after  this,  I 
but  the  majority  finish  their  training  in  the  shop. 

In  the  United  States  a  young  man  who  wishes  to  become  a  sailor  or 
naval  mechanician  is,  at  the  age  of  15,  upon  completing  his  general  | 
training,  sent  to  a  ship  as  a  sailor  or  an  oiler  (Morsk.  Sbor.,  189G,  No.  6),  !i| 
and  he  acquires  his  special  training  in  practice  or  from  such  books  as  j 
he  brings  to  sea  with  him.    What  we  style  a  sea  school  does  not  exist,  j 
but  there  are  sailors;   while  under  the  school  system  precisely  the  J 
opposite  is  brought  about — that  is,  there  is  a  school,  but  no  sailors,  j 
In  America  and  nearly  everywhere  abroad,  it  is  believed  that,  when  the  »| 
question  is  general  education,  the  school  is  the  best  means  of  obtaining  j 
the  end;  but  that  when  the  matter  is  one  of  acquiring  a  trade  to  be  j 
followed  throughout  life,  practical  methods  afford  better  results.    Not-  j 
withstanding  the  fact  that  higher  education  is  given  greater  privileges  1 
in  Russia  than  elsewhere,  too  great  a  number  of  persons  possessing! 
higher  technical  training  are  out  of  place.     Economy  of  manufacture 
demands  in  most  cases  simple,  skilled,  practical  laborers  rather  than 
theorists,  unless  the  latter  are  capable  of  applying  their  ideas  to  their 
trade. 

The  fault  of  school  education  lies  in  the  fact  that  pupils  see  every- 1 
thing  artificially  and  not  naturally,  and  have  relations  not  with  persons 
engaged  in  the  same  pursuit  as  that  which  they  are  to  follow,  but  with 
teachers;  the  better  the  teacher — that  is,  a  man  who  knows  how  to  train 
youth — the  less  he  resembles  the  type  of  an  able  seaman  or  a  skilled 
mechanic,  while  it  is  such  types  that  the  young  must  endeavor  to  imi- 
tate.    Once  having  inspected  a   school-ship   and  seen  the  complete', 
systematization    of  employment,  distribution  of  time,  etc.,  the  ideal 
involuntarily  suggests  itself  to  me,  "  will  all  this  not  serve  rather  to 
systematically  destroy  in  a  youth  the  spirit  of  daring  and  determina 
tion;  will  not  this  system  produce  the  result  that  the  young  man  willf 
develop  timidity  and  fear  of  deviating  from  routine  in  spite  of  himself f'; 
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Being  allowed  to  remain  too  long  at  school  has  a  "hart  effect  upon  a 
young  seaman.  If  a  young  man  of  22  be  kept  within  doors  as  a  pupil 
he  will  develop  in  life  into  a  faint-hearted  student  rather  than  a  bold, 
capable  man. 

71.  Conclusions. — All  of  the  above  leads  us  to  the  conclusion  that  the 
personal  abilities  of  the  officers  of  our  fleet  would  be  improved  if  the 
age  of  entrance  as  an  officer  in  the  service  were  lowered  to  about  18 
years,  and  if  the  deficient  theoretical  knowledge  resulting  therefrom 
were  corrected  by  subsequent  special  training  in  officer's  duties.  Every- 
one should  realize  that  his  education  does  not  end  upon  his  leaving 
school;  but  that  throughout  his  period  of  service  as  an  officer  he  must 
study  and  work  iu  order  to  obtain  his  advancement. 


Chapter   IV. 

SELF-TRAINING*  AND  SELF-EDUCATION. 


72.  General  conceptions. — He  who  has  completed  his  education  at  I 
school  must  enter  upon  life  with  the  conviction  that  he  yet  knows 
nothing  and  has  had  no  military  education ;  that  he  has  only  been  made 
familiar  with  the  program  of  studies  and  has  only  had  pointed  out  to 
him  the  branches  of  knowledge  in  which  he  must  personally  interest 
himself  to  accomplish  his  education,  and  that  all  he  can  accomplish 
will  result  from  his  own  labors  and  not  from  aid  received  from  others. 
We  consider  military  training  above  military  education,  and  therefore 
we  begin  with  it. 

73.  The  necessity  of  familiarizing  ourselves  with  the  thought,  u  death 
with  honor." — It  is  a  very  grave  question  what  a  young  man  should 
accustom  himself  to  consider  as  of  fundamental  importance  when  he 
adopts  the  military  career.  We  find  a  reply  thereto  in  Klausewitz, 
to  whom  we  are  indebted  for  many  lofty  conceptions.  Speaking  of 
the  fact  that  one  may  be  called  upon  to  decide  upon  an  undertaking  ] 
without  foreseeing  favorable  issue  therefrom — one  which  is  decided 
upon  because  it  is  impossible  to  do  anything  better — Klausewitz  says: 

In  order  not  to  be  deprived  at  such  a  moment  of  calmness  and  firmness  (qualities  I 
paramount  in  war),  which,  under  such  conditions,  are  very  difficult  to  preserve,  but 
without  which  the  greatest  mental  capabilities  prove  useless,  we  must  familiarize 
ourselves  beforehand  with  the  idea  of  u  death  with  honor."  This  feeling  should  be 
reverently  referred  to  and  incessantly  instilled  into  ourselves,  so  that  we  may  become 
completely  familiar  with  it.  Be  .assured  that  without  this  firm  determination  no 
great  thing  will  be  accomplished  in  war  even  under  the  most  favorable  circum- 
stances, and  still  less  in  misfortune.     (Instructions  upon  War,  Klausewitz,  p.  7.) 

Klausewitz's  idea,  the  necessity  of  impressing  upon  ourselves  that  it 
is  our  duty  "  to  perish  with  honor,"  possesses  a  deep  significance.  Every 
living  creature  by  force  of  instinct  fears  death,  but  to  man  is  given 
will-power  to  control  this  instinct.  We  see  that  animals  not  only  fear 
death  for  themselves,  but  they  are  frightened  at  the  sight  of  the  death 
of  others  like  themselves.     When  an  animal  falls  in  its  death  agony 


*  Note  by  the  author:  The  Russian  word  vospitanie,  translated  training,  is  a  very 
expressive  word  meaning  the  acquiring  of  a  knowledge  of  one's  duties  so  that 
routine  becomes  a  second  nature. 
70 


71 

all  others  that  may  have  flocked  around  it  run  away.  A  man  may  con- 
trol this  feeling  in  himself,  and  he  fearlessly  works  upon  the  dying 
to  lessen  his  agony  or  to  restore  him  to  life.  More  than  this,  he  has 
endeavored,  from  the  most  ancient  times,  to  conquer  in  himself  the 
fear  for  his  life;  and  military  valor,  of  which  indifference  to  death  is 
a  chief  characteristic,  has  been  long  held  in  high  esteem.  All  great 
commanders  were  personally  brave.  Alexander  and  Caesar  often  fought 
with  swords  in  hand,  and  at  critical  moments  placed  themselves  at  the 
head  of  their  legions.  The  change  to  firearms  removed  the  commander 
in  chief  from  the  line  of  battle,  which  became  drawn  out  to  an  enormous 
length.  It  is  hard  to  imagine  to-day  a  commander  in  chief  who,  with 
drawn  sword,  could  throw  himself  before  his  armies  in  an  attack  upon 
an  enemy's  column.  But  the  division  commander  is  not  the  commander 
in  chief,  and  should  be  ready  to  place  himself,  sword  in  hand,  at  the 
head  of  his  men,  and  by  his  example  promote  the  general  attack  and 
the  annihilation  of  an  enemy. 

General  Dragoinirow  says  that  one  conquers  who  does  not  fear  to  die; 
consequently  he  who  wishes  to  gain  a  victory  should  determine  that  he 
will  either  conquer  or  die,  as  he  can  only  anticipate  a  full  victory  under 
these  conditions.  In  the  moment  of  excitement  man  not  only  willingly 
sacrifices  his  life,  but  the  idea  of  fighting  to  the  death  may  seem  pleas- 
ant to  him. 

Skobeleff,  who  better  than  anyone  understood  how  to  captivate  the 
army  and  to  throw  them  under  the  heaviest  fire,  at  the  battle  of  Geok- 

I  Tepe  placed  the  Apsheronsk  Regiment  that  had  the  day  before  lost  its 
colors  at  the  head  of  the  storming  column,  and  inspired  his  soldiers 
with  a  few  words  in  which  he  congratulated  them  upon  that  "  honorable 
death  which  awaits  them  who  have  lost  their  flag.'7    According  to  the 

;  account  of  an  eyewitness,  thanks  to  these  words,  men  rushed  under  fire 

!  with  the  highest  enthusiasm. 

With  necessary  preparation  a  man  may  not  only  render  himself  im- 
pressionable to  exaltation,  but  may  render  himself  capable  of  acting 
upon  others  by  his  own  influence  and  example.     Every  military  man 

1  should  absorb  the  consciousness  that  he  should  be  ready  to  sacrifice 
his  life.  When  he  first  thinks  seriously  of  this  he  will  probably  turn 
pale  and  will  feel  the  blood  throb  in  his  veins,  the  second  time  the  idea 
does  not  produce  the  same  deep  impression,  and  finally  he  becomes  so 
accustomed  to  it  that  it  seems  easy  and  even  attractive. 

When  the  mother  of  an  officer,  killed  at  the  post  where  he  had  been 
sent  by  our  national  hero,  reproached  Skobeleff,  he  replied  to  her: 

Madam,  yonr  son  lias  received  the  highest  reward  that  war  can  give — he  has 
been  killed  in  battle.    A  greater  honor  I  could  never  wish  for. 

As  we  know,  Skobeleff,  who  was  so  often  in  danger,  was  not  destined 
to  receive  this  reward. 

Suvorow,  whom  we  have  quoted  above,  did  not  tell  his  men  that  they 
would  never  be  killed,  but,  on  the  contrary,  told  them  to  look  death  in 
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the  face  and  "  die  for  your  native  land,  for  your  mother  (the  Empress) 
and  for  your  most  holy  church.  The  Holy  Church  is  praying  for  you 
Honor  and  renown  for  him  who  remains  alive." 

We  know  of  many  instances  where  not  only  individuals  but  whol 
groups  of  persons  calmly  met  their  death.  Thus,  in  the  time  of  thef* 
French  Revolution,  those  who  knew  that  the  guillotine  awaited  them  | 
passed  their  time  in  agreeable  conversation,  as  if  they  were  facing 
nothing  unpleasant.  Often  in  the  evening,  lists  were  received  with  the 
names  of  those  who  were  to  be  guillotined  on  the  following  morning, 
and  the  reading  of  this  list  would  sometimes  be  accompanied  with 
jests  and  witticisms  from  persons  who  had  only  a  few  hours  to  live. 

74.  iSlcobeleff's  views. — Skobeleff  tells  us  that  when  he  was  carried  f 
away  wounded  he  thought  .very  carefully  in  his  mind  what  he  would 
say.     He  decided  if  his  wound  were  light  to  say  one  thing,  and  if 
mortal,  another.    This  shows  that  even  at  this  very  time,  when  wounded,  ; 
Skobeleff  did  not  fear  death. 

It  must  be  borne  in  mind  that  no  training  is  capable  of  overcoming 
natural  instincts.     We  have  cited,  as  an  example,  the  case  of  Skobeleff, . 
whom  no  one  can  accuse  of  cowardice.    The  author  happened  to  be  j 
detailed  for  transporting  by  sea  those  wounded  at  Plevna  and  other  I 
places,  and  formed  his  opinion  of  Skobeleff  from  the  tales  of  men  who  1 
had  no  interest  in  praising  him.   They  all,  with  unanimous  voice,  exalted 
him.    The  greater  the  danger  the  more  joyful  he  appeared.    We  recall 
our  own  conversation  with  Skobeleff  before  the  Akal-Ieke  expedition. 
Skobeleff  made  inquiries  of  the  author  concerning  certain  details  off 
torpedo  attack,  whereupon  the  author  told  him  the  whole  thing  was  , 
a  matter  of  personal  bravery.     "  I  suppose,"  said  the  author,  "  you  have 
never  known  the  feeling  of  fear." 

"You  are  mistaken  if  you  think  that  there  are  any  who  are  com- 
pletely without  the  sense  of  fear,"  replied  Skobeleff ;  "I  do  not  believe  | 
that  such  men  exist,  and  I  think  that  everyone  displays  under  certain 
circumstances  the  highest  bravery  and  under  others  the  most  abject 
cowardice.  In  the  greater  number  of  instances  a  man  has  sufficient  con- 
trol of  himself  to  conquer  the  feeling  of  fear  that  arises  within  him,  but 
I  can  myself  remember  how  I  laid  in  the  trenches  and  did  not  dare  to 
raise  my  head,  for  it  seemed  to  me  that  the  whole  shower  of  bullets  was 
about  to  fall  upon  me.  Some  minutes  later  I  conquered  this  feeling, 
and  in  order  to  punish  myself  placed  myself  under  a  heavy  fire,  bul  as 
soon  as  I  laid  down  in  the  trenches  I  became  the  same  poor  coward 
again." 

This  story  of  Skobeleff  instructs  us  that  if  anyone  should  feel  fright-  , 
ened  under  fire  he  should  not  be  astonished  at  this,  but  only  make 
a  conscious  effort  within  himself  and  his  self-control  will  immediately 
reappear.    The  greater  the  development  of  the  man  the  more  is  he  capa- 
ble of  exercising  this  control  over  himself. 

Officers  should  understand  that  it  is  their  duty  to  encourage  their 
own  men.     In  artillery  instruction  the  battery  commander  gives  correc- 
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tions  for  range  and  other  data  for  firing.  In  war  lie  can  only  do  tins 
for  the  first  shots  while  there  are  no  losses,  but  when  losses  begin  he 
must  first  of  all  encourage  his  men  by  his  calmness  and  set  an  example 
in  coolness;  otherwise,  errors  in  firing  will  greatly  exceed  the  limits  of 
correction. 

There  are  other  ways  of  encouraging  a  command  and  restoring  it  to 
self-possession.  Skobeleff  counsels  in  some  cases  to  execute  the  small* 
arm  manual — that  is.  to  do  that  which  the  men  in  the  ranks  are  most 
accustomed  to  do  under  conditions  of  peace  training. 

We  are  sorry  that  we  did  not  write  down  many  of  Skobeleff's  stories 
relating  to  his  own  experience  iu  war,  but  we  remember  one  that  bears 
on  the  subject  in  point.  This  was  at  the  time  of  the  Turkish  war 
(1877-78).  A  company  captured  some  redoubt  occupied  by  the  Turks. 
The  men  advanced  to  attack,  but  in  consequence  of  the  heavy  fire  they 
did  not  run  up  to  the  enemy's  lines,  but  laid  down,*-  the  company  com- 
mander laid  down  also.  When  his  first  iurpressions  passed  away  he 
began  to  converse  with  the  soldiers  nearest  to  him,  telling  them  that  it 
was  useless  to  act  in  this  way;  that  they  should  go  forward.  The  sol- 
diers replied  that  they  had  been  frightened,  but  they  would  go  now. 
This  conversation  passed  along  the  whole  line,  and  the  men  sent  word 
back  to  the  commander  that  they  all  swore  to  a  man  that  they  would  all 
advance  and  not  stop  until  they  took  the  redoubt,  if  only  the  captain 
made  the  signal  and  that  not  one  of  them  would  remain  behind.  Being 
thus  convinced  that  the  men  had  now  recovered  from  their  first  impres- 
sions, the  captain  notified  them  that  he  would  spring  forward  and  all 
should  follow  him.  What  was  said  was  done,  and  a  few  minutes  after- 
wards the  redoubt  was  taken.  Skobeleff  arrived  when  the  whole  bat- 
talion already  stood  in  the  redoubt  and,  being  convinced  that  the  enemy 
had  offered  serious  opposition, questioned  the  officers  and  asked  them  to 
point  out  the  one  that  was  worthy  to  receive  the  George's  Gross.  The 
officers  indicated  the  very  company  commander  who  had  taken  the 
redoubt.  Skobeleff  went  away  satisfied,  both  as  to  the  capture  of  the 
redoubt  and  the  man  chosen  to  receive  the  reward.  The  same  after- 
noon the  battalion  commander  visited  Skobeleff  and  stated  that  the 
officers,  not  having  been  prepared  for  the  question  as  to  who  was  the 
most  worthy,  had  indicated  an  officer  who  did  not  deserve  it.  In  proot 
of  his  assertion  he  stated  how  matters  had  been,  emphasizing  the  fact 
that  the  officer  had  set  an  unworthy  example  in  not  inciting  his  own 
men;  but  Skobeleff  adhered  to  his  former  opinion,  for  he  thought  that 
under  the  circumstances  the  officer  had  acted  properly.  It  would  have 
been  worse  if  he  had  jumped  up  and  advanced  toward  the  fortification 
alone  and  unsupported  by  all  his  people. 

75.  More  than  all  else  is  it  important  that  seamen  should  familiarize 
themselves  with  the  necessity  of  meeting  death  with  honor. — We  return 
again  to  Klausewitz's  proposition  upon  the  necessity  of  regarding  as 
honorable  the  presence  of  death.    This  is  more  necessary  for  seamen 
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than  for  soldiers,  as  actual  circumstances  of  battle  develop  gradually 
for  the  latter.  Armies  do  not  enter  immediately  upon  a  general  engage- 
ment; unimportant  skirmishes  first  take  place,  and  the  sight  of  the  dead 
and  wounded  upon  the  battlefield,  as  well  as  constant  information  con- 
cerning losses  in  action,  diminish  to  some  degree  the  fear  of  death,  so 
that  people  become  somewhat  inured  to  the  conditions  of  the  general 
engagement.  Tolstoi  well  describes  in  his  romance,  War  and  Peace, 
the  order,  " Close  up!"  after  shell  or  grape  had  struck  down  a  few  men 
from  the  ranks.  The  defenders  of  Sebastopol  who  remained  some 
months  in  their  bastions  were  so  accustomed  to  the  idea  of  death  that 
each  one  of  them  considered  it  a  lucky  chance  that  they  were  alive,  and 
not  chance  that  they  might  be  killed.  Commodore  Sheman,  who  as  a 
young  man  commanded  the  naval  battalion  at  the  siege  of  Geok-Tepe, 
told  us  that  he  fully  realized  that  he  was  left  alive  only  after  he  had 
been  severely  wounded. 

Naval  actions,  however,  occur  under  different  conditions;  a  great  | 
battle  may  take  place  without  preparatory  skirmishes,  and  that  fleet 
whose  personnel  has  accustomed  itself  in  time  of  peace  to  the  idea  that 
it  is  the  duty  of  every  one  to  honorably  sacrifice  his  life,  that  fleet,  we 
assert,  will  possess  a  great  moral  superiority  over  an  antagonist. 

76.  Upon  the  training  of  the  will. — At  the  conclusion  of  our  lectures 
at  the  Kronstadt  Naval  Club  we  happened  to  hear  the  remark  made 
that  commanders  and  writers,  in  enumerating  the  various  qualities  of 
a  commander  in  chief,  said  nothing  about  "nerve  endurance."  The 
commander  in  chief  and  every  one  in  military  service  should  possess, 
according  to  their  opinion,  strong  nerves,  without  which  a  man  would  be 
unsuited  for  the  task  to  which  he  might  be  assigned.  In  justification 
of  the  authorities  that  have  been  cited  by  us,  we  should  say  that  in 
the  term  "  character''  they  probably  intended  to  include  the  capability 
of  self-control;  that  is,  of  resisting  such  impressions  upon  the  nervous 
system  as  might  impair  their  work. 

The  following  questions  merit  practical  consideration : 

First.  Can  a  man  so  control  his  will  as  to  place  himself  above  nervous 
manifestations;  that  is,  is  he  able  to  suppress  within  himself  the  sense 
of  fear? 

Second.  May  he  make  himself  sensitive  in  a  certain  direction — for 
instance,  in  what  relates  to  the  movements  of  his  own  and  other  ships — 
and  at  the  same  time  ignore  the  stronger  sensations,  such  as  the  noise 
of  firing,  etc.? 

Upon  this  point  we  made  inquiries  of  a  very  competent  man,  Dr. 
Shidlovski,  who  replied  to  us  as  follows: 

The  nervous  systems  of  different  people  may,  from  nature  and  education,  be  more 
or  less  receptive  to  impressions  from  without.  Diminished  receptivity  of  the  nerves 
is  observed,  in  general,  in  undeveloped  persons.  Intelligent  and  capable  persons 
possess,  however,  active  nerves,  and  if  their  will  power  be  insufficiently  developed, 
then  many  nervous  irritations  are  transformed  into  various  forms  of  muscular  con- 
tractions, such  as  shivering,  pallor,  trembling,  weeping,  and  the  like;  that  is,  they 
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develop  what  are  called  nervous  symptoms.  By  development  of  the  will-power  the 
effect  of  nervous  irritations  leads  to  muscular  contractions  only  after  their  exact 
analysis  by  the  higher  mental  activity,  and  in  this  case  nervous  agitation  only  pro- 
duces muscular  contractions  which  are  recognized  as  useful  in  a  given  direction. 
We  find  people  with  very  receptive  nerves,  but  with  firm  characters,  aud  the  activity 
of  such  people  in  all  walks  of  life  is  in  the  highest  degree  productive. 

The  susceptibility  of  the  nervous  system  to  outer  impressions  in  a  known  direc- 
tion may  be  developed  by  systematic  exercises,  upon  which  are  based  the  education 
and  training  of  persons  for  various  special  pursuits;  and  as  we  have  seen  that  the 
activity  of  nervous  persons  is  very  useful,  it  is  also  necessary  to  develop  in  them 
will-power.  In  order  that  the  latter  may  always  properly  control  muscular  contrac- 
tions, it  should  itself  be  under  the  control  of  good,  high,  mental  activity — that  which 
is  commonly  called  the  mind.  Mind  is  the  highest  gift  of  nature  aud  may  be  devel- 
oped in  every  direction  by  education;  that  is,  by  the  systematization  and  grouping 
in  the  brain  of  the  nervous  impressions  received  through  our  organs  of  sense  from 
our  environment.  It  follows  from  this  that  the  development  of  will  power  without 
the  simultaneous' development  of  the  mind  leads  to  stubbornness,  but  that  the  simul- 
taneous development  of  the  mind  and  will  produce  useful  stability  of  character. 

The  seat  of  control  of  the  powers  of  mind  and  will  is  in  the  human  brain,  whence 
nervous  impulses  are  sent  out  through  the  spinal  marrow  for  the  control  of  all  mus- 
cular contractions.  All  outer  impressions  received  by  our  senses  proceed  to  the 
brain,  where,  with  the  aid  of  mind  and  will,  it  is  decided  what  muscular  contraction 
is  adapted  to  given  conditions,  or  speaking  in  simple  words,  how  to  act.  In  this 
case,  the  relation  between  the  impressions  received  in  the  brain  and  the  order  sent 
along  the  spinal  marrow  for  the  necessary  muscular  contraction  may  vary  infinitely — 
all  depends  upon  the  degree  of  development  of  the  will-power.  The  man  who  has 
developed  in  himself  will-power  in  the  highest  degree  may  die  from  frightful  nervous 
or  physical  suffering  without  moving,  so  to  speak,  a  muscle,  without  twitching  his 
eyes,  while  another,  on  the  other  hand,  who  has  no  control  of  his  will,  writhes, 
weeps,  and  even  faints  (extreme  shock  to  the  nervous  system)  upon  the  mere  approach 
of  a  cutting  instrument  or  at  the  sight  of  blood.  I  repeat,  nevertheless,  differences 
may  be  observed  under  given  conditions — people  who  have  personally  experienced 
and  bravely  borne  all  the  horrors  of  war  may  fall  into  a  faint  at  the  sight  or  trace 
of  blood  in  their  own  saliva. 

Man  does  not  possess  the  power  to  change  the  conductivity  of  the  nerves  from  the 
periphery  to  the  center.  For  example,  he  may  not  overcome  in  himself  the  suscepti- 
bility to  pain,  but  through  the  use  of  the  will  and  the  mind  he  may  refrain  from 
exhibiting  muscular  contractions  undesirable  under  given  circumstances;  that  is, 
he  may  refrain  from  tears,  sighs,  etc. 

All  expedient  harmonious  muscular  contractions  of  the  body  proceed  under  the 
guidance  of  the  nerve  centers  controlled  by  the  brain.  While  a  man  is  studying  any 
complicated  muscular  movement  (walking,  dancing,  playing  of  musical  instruments) 
he  is  controlled  by  his  mind,  but  as  soon  as  he  is  educated,  that  is,  when  the  neces- 
sary combination  of  the  nerve  elements  has  been  established  in  the  brain,  then  all 
those  movements  are  performed  apart  from  fhe  mind-control — are  done,  in  fact, 
much  more  rapidly  and  better  than  if  the  man  thought  out  every  movement.  Walk- 
ing becomes  in  the  highest  degree  ungraceful  when  the  man  knows  that  others  are 
looking  at  him  and  he  wishes  to  bear  himself  better  than  usual.  We  give  this  fact 
to  show  that  there  are  in  our  brain  elements  called  into  action  by  our  will  and  by 
our  knowledge,  which  act  upon  our  nervous  contractions,  even  when  we  are  not 
thinking  of  them.  A  mother  is  not  awakened  by  the  moving  of  furniture  in  the 
adjoining  room,  but  she  hears  the  slightest  movement  of  the  child  in  its  cradle.  We 
are  able  to  wake  up  at  a  desired  hour  in  the  night,  if  necessary.  A  great  number  of 
similar  examples  might  be  cited ;  and  it  should  be  said  that,  thanks  to  circumstances, 
the  power  of  nervous  activity  in  man  may  be  developed  to  the  highest  degree  aud  in  a 
great  number  of  directions.     A  man  thinking  and  determining  one  thing,  may  at 
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the  same  time,  while  completely  unaware  of  the  same,  perform  very  complicated 
movements.  Variations  in  direction  of  nervous  activity  in  the  mind  are  endless, 
hut  how  to  develop  one  or  the  other  of  them  is  almost  completely  unexplained. 
There  is  no  douht  of  the  fact  that  a  man  may  develop  his  own  will;  and  in  view  of 
the  vast  significance  of  such  development,  hoth  in  the  life  of  the  individual  as  well 
as  in  that  of  communities,  more  attention  should  he  given  to  the  subject  than  is  now 
done,  although  in  this  direction^  there  heing  insufficient  scientific  data  on  the  suh- 
ject,  each  has  to  work  in  his  own  way. 

77.  Conclusions  in  relation  to  training  the  will. — From  the  above  state- 
ment of  Dr.  Shidlovski,  we  arrive  at  the  following  conclusions: 

First.  Artificial  mental  development  imparted  at  school  disturbs  the 
equilibrum  existing  between  will-power  and  nervous  impressionability, 
to  which  may  be  attributed  the  great  number  of  persons  with  abnor- 
mally developed  nerves  that  are  to  be  met  with  among  educated  men. 
Avoiding  such  abnormalities,  the  power  of  developing  the  will  so  as  to 
establish  the  capability  of  maintaining  self-control  under  various  con- 
ditions should  be  taught  every  youth — the  greater  the  mental  develop- 
ment, the  greater  attention  should  be  turned  to  the  development  of  the 
will-power. 

Second.  Man  can  not  compel  himself  not  to  feel  pain,  but  he  may  con- 
trol himself  to  such  a  degree  that,  feeling  it,  he  exhibits  no  appearance 
of  doing  so.  A  man  can  not  avoid  hearing  the  hissing  of  the  shot  flying 
over  him,  but  he  may  train  himself  to  such  an  extent  that  the  sound 
does  not  hinder  him  from  performing  his  duty,  although  in  so  doing  he 
is  called  upon  to  exert  energetic  control  over  himself.  A  man  can  not 
but  suffer  at  the  sight  of  the  wounded,  but  his  will  may  force  him  to 
act  under  these  conditions  in  a  regular  and  cool  manner,  as  if  there  were 
no  such  sight.  One  can  not  but  feel  that  he  is  annoyed  when  at  the 
time  of  performing  any  work  he  is  constantly  distracted  by  the  ques- 
tions of  others,  but  he  should  accustom  himself  to  exhibit  no  signs  of 
annoyance  under  such  conditions,  for  in  battle  a  commander  has  to  act 
under  just  such  circumstances  as  these. 

Third.  In  learning  how  to  do  anything,  first  of  all  every  movement 
is  performed  consciously;  subsequently  the  habit  is  formed  of  perform- 
ing the  work  without  giving  a  thought  to  it,  consequently  one  may  do 
one  thing  and  think  of  another  at  the  same  time.  It  is  desirable,  there- 
fore, that  everything  that  one  maybe  called  upon  to  do  in  battle  should, 
through  frequent  practice,  be  converted  into  a  habit,  so  that  it  may  be  ^ 
performed  unconsciously. 

Fourth.  Science  can  not  give  us  exact  instructions  as  to  how  to  train 
the  will  in  every  individual  case,  but  scientific  facts  of  science  undoubt- 
edly prove  that  the  will  may  be  developed  to  the  highest  limit,  and  to 
the  complete  subjugation  of  the  desire  of  self-preservation.  If  a  man 
becomes  nervous  he  has  himself  to  blame;  he  has  made  too  little  effort 
to  control  his  will.  In  this  matter,  as  in  all  others,  we  may  take  as  our 
guiding  rule  the  words  of  the  Greek  sage,  Solon :  "It  is  never  too  late.n 

78.  Choice  of  reading  matter. — The  development  of  the  officer  depends 
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I  to  a  large  extent  upon  his  choice  in  reading.     One  of  the  great  mis- 
takes of  writers  of  scientific  educational  schoolbooks  is  that  they  do 
i  not  quote  sufficiently  authors  who  are  authorities  on   the  subject  on 
which  they  treat,  but  advance  each  subject  and  proposition  developed 
by  science  as  if  it  were  their  own.     This  develops  abnormal  mental 
I  conditions  in  the  scholar.     Montesquieu  says:  "I  prefer  a  well-made 
head  to  a  very  full  one."    If  citations  from  the  classics  were  presented 
i  to  the  student,  he  would  acquire  the  necessary  esteem  for  the  dis- 
coveries that  serve  as  the  basis  of  the  sciences  themselves.     If  the 
j  teacher  presents  everything  in  his  own  words,  he  instructs  the  pupil 
|  only  superficially,  and  leads  him  to  regard  all  former  productions  as 
j  imperfect;  he  does  not  instill  into  .a  scholar  the  necessary  esteem  for  the 
I  original,  and  the  scholar  may  forever  be  satisfied  with  compilations.  . 

Our  counsel  to  young  men  is  to  read  as  much  as  possible  from  original 
works,  and  in  his  choice  of  books  not  to  be  guided  so  much  by  his 
!  interest  in  the  subject  treated  upon  as  by  the  worth  of  the  author.  We 
l  mean  to  say  that  it  is  more  instructive  to  read  the  works  of  a  great 
j  writer,  although  one  of  a  very  unimportant  epoch,  than  the  works  of 
i  an  unimportant  writer  who  lived  in  a  very  important  epoch. 

All  great  men  have  placed  great  importance  on  the  study  of  history. 
Napoleon  said : 

Read  and  read  over  again  the  campaigns  of  Alexander,  of  Hannibal,  of  Csesar, 
Augustus  Adolphus,  Turenne,  Eugene,  and  Frederick;  imitate  them;  that  is  the 
only  way  to  become  a  great  commander  and  acquire  the  secrets  of  the  art  of  war. — 
(Napoleon's  Military  Maxims,  p.  79). 

There  is  still  another  maxim  of  Napoleon  in  the  same  spirit: 

If  you  wish  to  learn  how  to  conduct  battles,  study  150  battles  fought  by  great 
commanders. 

79.  Vieivs  of  General  Krotlcow  upon  how  to  study  battles. — What  has 
just  been  said  may  be  supplemented  by  the  advice  of  General  Krotkow 
to  his  pupils.  He  considered  it  insufficient  in  studying  battles  to 
understand  their  general  plans,  and  deemed  it  necessary  to  follow  out 
all  their  parts — so  as  to  penetrate  to  the  motives  actuating  the  com- 
manders upon  both  sides.  Only  in  this  way  can  the  study  of  battles 
afford  its  full  share  of  usefulness.  It  is  impossible  to  study  out  a  num- 
ber of  battles  very  closely — a  few  will  suffice;  sux)erficial  study  never 
produces  desired  results. 

80.  The  necessity  of  learning  through  practical  experience. — Besides 
reading,  we  must  acquire  everything  indispensable  to  us  from  life 
itself.  It  is  not  enough  to  be  present  at  an  event  to  derive  benefit 
from  it;  we  must  endeavor  to  derive  useful  instruction  from  every- 
thing that  we  see. 

When  they  told  Admiral  Lazarev  that  a  certain  incompetent  officer 
had  spent  much  time  at  sea,  the  admiral  pointed  to  his  trunk  and  said: 
"That  trunk  has  made  the  voyage  around  the  world  three  times,  but 
it  is  a  trunk  still." 
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General  Dragoinirow,  in  one  of  his  articles,  agrees  with  Suvomlin's 
shrewd  remark  that  the  back  man  who  has  driven  10,000  versts  in  St. 
Petersburg  may  not  become  for  all  that  a  good  coachman. 

Frederick  the  Great,  in  bis  writings,  touches  upon  this  point  as  fol- 
lows: "To  what  does  life  serve,"  writes  Frederick,  "if  it  be  the  life  of 
a  plant;  what  use  is  it  to  see  things  only  to  have  seen  them?  Vegetzie 
says  war  should  be  made  a  study  (em  Studiuin),  should  be  regarded 
as  an  uninterrupted  exercise  (erne  Uebung),  and  he  is  right. 

"Experiments  should  be  conducted  carefully.  Artists  arrive  at  the 
concept  ion  of  the  fundamental  principles  (Grnndbedinguugen)  only  after 
careful  analysis,  and  in  moments  of  rest  prepare  new  material  for  experi- 
ment. Such  investigation  constitutes  the  power  of  inquiring  minds. 
But  how  rarely  are  such  persons  met;  while  on  the  other  hand,  how 
frequently  do  we  meet  those  people  who,  possessing  the  use  of  their 
senses,  never  think  of  employing  their  minds.  Reflection  alone,  or,  to 
express  ourselves  more  accurately,  the  power  of  placing  our  concep- 
tions in  order  (to  think  logically)  distinguishes  man  from  the  animal. 
The  mule  who  had  made  ten  campaigns  with  Prince  Eugene  was  none 
the  better  tactician  for  it,  and  to  the  shame  of  man  it  must  be  admitted, 
in  consequence  of  this  idle  stupidity  (tragen  Dummheit),  many  old  (i.  e., 
experienced)  officers  are  not  a  bit  better  than  the  above-mentioned 
animal. 

"Such  people  move  when  all  others  move,  following  the  routine  re- 
quirements of  service  (dem  hergebrachten  Schlendrian  des  Dienstes 
folgend),  absorbed  in  the  performance  of  their  x^ersonal  duties  and 
looking  for  something  good  to  eat;  they  move  when  others  do;  they 
pitch  their  camp  when  others  pitch  theirs;  they  fight  when  others  do, 
and  this,  in  the  minds  of  many,  constitutes  campaigning  and  partici- 
pation in  war.  Here  is  the  source,  the  true  reason,  of  existence  of 
those  masses  of  persons  absorbed  in  trifles  who  remain  in  gross  igno- 
rance of  military  principles,  and  who,  instead  of  elevating  their  minds 
to  the  heavens,  wallow  in  the  dust  of  routine  and  never  bother  them- 
selves to  discover  the  reasons  for  their  successes  or  failures,  although 
such  knowledge  would  be  of  the  greatest  value  to  them." 

The  severe  rebuke  which  Frederick  administers  applies  least  of  all 
to  our  own  young  officers,  among  whom  are  many  constant  workers — 
workers  in  the  development  of  details;  and,  in  fact,  details  are  devel- 
oped to  the  highest  perfection.  It  would  be  better,  however,  not  to 
study  details  alone,  but  also  general  aims;  even  when  occupied  in  some 
small  matters  it  is  well  to  look  about  one  from  time  to  time.  The  artist 
at  work  upon  his  canvas  turns  from  time  to  time  to  consider  the  tout 
ensemble,  without  which  precaution,  however  good  the  details  may  be, 
the  picture  Avould  prove  a  failure.    It  is  the  same  with  everything  else. 

Tactics  affords  the  possibility  of  viewing  the  whole  picture  of  naval 
operation,  and  not  only  its  details;  in  this  respect  its  value  is  beyond 
price. 


Chapter  V. 
INSTRUCTION  OF  THE  PERSONNEL  AFLOAT. 


81.  Cruising  at  sea  in  time  of  peace  is  the  school  for  tear. — Let  us 
remember,  first  of  all,  that  the  military  fleet  exists  for  war,  and  that 
fleet  cruising,  which  entails  such  great  expenditure,  is  performed  only 
for  the  purpose  of  preparing  the  personnel  for  war  duties;  upon  this 
assumption  depends  all  that  follows.  If  this  circumstance  be  lost  sight 
of  in  time  of  peace,  then  cruising  does  not  produce  desirable  results. 
In  some  respects  it  even  does  harm,  for  the  personnel  acquires  undesir- 
able habits  and  customs,  so  that  when  war  does  come  much  has  to  be 
modified  and  learned  over  again,  which  is  even  more  difficult  than  to 
teach  anew.  In  cruising,  and  especially  in  foreign  cruising,  ships  of 
war  are  often  called  upon  to  perform  representative  duties;  besides 
this,  it  is  necessary  from  time  to  time  to  permit  the  crews  to  rest  from 
their  military  occupations  and  to  give  them  liberty  for  recreation;  but 
the  chief  object,  which  is  preparedness  for  war,  must  always  be  kept 
prominently  in  view  and  must  not  be  forgotten.  The  moment  it  is  lost 
sight  of  we  unavoidably  enter  the  path  of  error. 

The  effort  to  realize  ideal  cleanliness  works  considerable  injury  to  the 
military  value  of  ships  of  war.  There  is  no  doubt  that  cleanliness 
upon  shipboard  is  indispensable,  but  when  exercises  having  for  their 
end  military  efficiency  begin,  cleanliness  and  the  ornamentation  of  paint 
work  suffer  somewhat.  It  is  a  matter  of  congratulation  that  firing 
exercises  with  guns  and  torpedoes  are  now  established  under  such 
regulations  that  they  are  practiced  with  sufficient  frequency,  and  it 
would  be  well  if  many  other  exercises  were  similarly  forced  on  by 
regulations.  The  following  are  especially  needed:  tactical  regulations 
relating  to  despatch  duty,  the  blockade  of  coasts,  the  study  of  the 
qualities  of  the  individual  ship,  and  torpedo  attacks;  exercises  in  draw- 
ing of  plans  of  fortifications  while  maneuvering  in  time  of  war,  etc. 

It  is  very  difficult  to  lay  down  general  rules  how  to  carry  on  duty  on 
shipboard,  so  that  each  officer  may  be  trained  in  the  manner  that  tac- 
tics demands.  We  can  only  state  in  general  terms  that  justice,  tact,  and 
self-control  are  required  from  the  captain  and  his  officers.     Under  these 
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conditions  very  favorable  results  may  be  reached,  if  the  end  sought  by- 
tactics  be  borne  constantly  in  mind. 

82,  Tt  is  necessary  to  learn  how  not  to  find  difficulties. — A  matter  of 
great  importance  to  a  young  officer  is  to  have  a  good  example  in  his 
captain.  This  fact  is  generally  recognized,  and  frequently,  when 
speaking  of  an  officer,  they  say  he  served  under  such  or  such  a  captain. 
Young  men  should  learn  from  good  example  how  not  to  find  difficulty 
in  any  task.  If  a  junior  complains  of  difficulties  when  he  receives  an 
order,  this  indicates  either  that  he  did  not  serve  under  an  able  chief, 
or,  if  he  served,  under  an  able  chief,  that  he  did  not  learn  anything 
from  him.  The  man  who,  having  received  an  order,  complains  of  the 
hardships  of  his  task,  makes  a  radical  mistake  in  the  beginning,  and  the 
sooner  he  is  shown  the  proper  channel  the  better  for  him.  It  is  a  sig- 
nificant fact  that  every  task  seems  easy  when  its  fulfilment  appears  to 
present  no  difficulties:  work  x>rogresses  smoothly  under  these  circum- 
stances and  is  accomplished  satisfactorily.  On  the  other  hand,  if 
doubt  arises  in  the  mind  of  him  who  is  entrusted  with  its  accomplish- 
ment, his  powers  are  immediately  reduced  by  one-half.  At  sea,  where 
so  much  depends  upon  the  condition  of  the  weather,  we  can  not  apply 
this  rule  as  closely  as  on  land;  it  is  necessary  for  us  to  allow  consider- 
able latitude  to  each  officer  entrusted  with  the  performance  of  duty, 
but  if  a  commanding  officer  remarks  that  the  officer  turns  this  privilege 
to  bad  use  he  should  immediate^  recall  the  latter  to  a  sense  of  his 
responsibilities  and  powers. 

The  author  personally  has  always  required  that  an  officer  should 
perform  his  duties  intelligently,  without  shunning  responsibility,  and 
we  remember  many  cases  where  those  entrusted  with  the  performance 
of  difficult  tasks  performed  feats  of  daring  in  their  determination  not 
to  be  thwarted.  One  of  these  cases  was  in  the  Okhotsk  Sea,  where 
Lieutenant  Parominski  at  midnight  towed  eight  sailing  craft  and  pulling 
boats  out  of  the  river  in  a  high  wind  and  heavy  sea,  which  were  con- 
stantly increasing  in  force.  The  handling  and  towing  of  all  these  craft 
was  far  from  easy,  but  was  accomplished  satisfactorily,  while  hardly 
two  hours  later  the  ship  was  driven  towards  two  reefs,  requiring  all 
efforts  with  sail  and  steam  to  escape  fiorn  the  lee  shore  before  a  rising 
storm. 

83.  Opinions  of  various  authors  upon  military  training. — In  Chapter 
II  we  explained  how  Suvorow  regarded  this  matter.  Everyone  who 
Avishes  to  prepare  his  ship  for  war  should  follow  Snvorow's  advice.  lie 
should  think  out  beforehand  conditions  that  may  occur,  and  give  flight 
to  his  fancy  in  imagining  various  combinations  of  circumstances  liable 
to  arise  for  his  command.  There  is  no  doubt  that  Suvorow\s  instruc- 
tions are  difficult,  but  Suvorow  said,  "Difficult  to  learn — easy  on  the 
march"  (that  is,  in  war),  "Easy  to  learn — difficult  on  the  march." 
(Dragomirow's  Tactics,  p  40.) 

Marshal  Saxe  is  the  author  of  the  striking  aphorism  that  "  a  man 
does  in  war  what  he  is  accustomed  to  do  in  time  of  peace.77    General 
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Dragomirow  says  that  the  choice  of  a  system  of  education  is  a  tactical 
question.     In  his  military  notes  (Morsk.  Sbor.,  1894,  No.  1)  lie  says: 

"That  which  was  formerly  acquired  by  long  campaigning  through 
extended  periods  of  service  must  now  be  acquired  by  a  system  of  per- 
sonal training  and  education,  constantly  pursued  throughout  life. 

"The  present  is  no  place  to  expound  such  a  system;  I  can  only  say 
that  the  fundamental  idea  centers  in  the  fact  that  in  time  of  peace  the 
soldier  should  be  acquainted  with  the  sense  of  danger  and  be  given 
practice  in  surmounting  this.  Under  such  conditions  as  these,  maneu- 
vers and  exercises  acquire  importance,  and  without  them  they  are  but 
games  with  soldiers — very  pretty,  therefore  much  desired ;  neverthe- 
less, games." 

By  these  remarks  General  Dragomirow  practically  recommends  Suvo- 
row's  system.     In  relation  to  training  he  reasons  as  follows: 

"The  conditions  of  rational  training  of  the  army:  First.  To  teach 
in  time  of  peace  only  that  which  is  to  be  done  in  war.  Second.  To 
instruct  progressively,  so  that  each  exercise  will  illustrate  the  purpose 
of  some  branch  of  training.  Third.  Teach  more  by  example  than  by 
narrative. 

"The  scope  of  the  soldier's  training  and  education:  First.  Train- 
ing; the  sense  of  duty  and  subordination.  Second.  Education;  the 
use  of  arms  in  conformity  with  movements  and  actions  of  his  comrades; 
skill  in  surmounting  local  obstructions  and  in  turning  them  to  advan- 
tage for  his  protection,  but  this  without  interfering  with  the  efficiency  of 
his  weapon."     (Text-book  of  Tactics,  Dragomirow,  p.  33.) 

On  page  31  General  Dragomirow  says  that  "it  is  harmful  to  teach  in 
time  of  peace  anything  that  is  useless  in  war,"  and  his  is  the  aphorism 
that  "the  more  meager  the  instruction  the  grosser  the  soldier."  He 
counsels  us  to  ask  ourselves  the  question  sometimes,  "What  should  we 
not  teach  the  soldier?" 

81.  How  to  apply  Suvorow's  system  of  instruction  on  shipboard. — The 
way  of  extending  instruction  afloat  that  most  naturally  suggests  itself 
is  to  extend  the  duration  of  the  periods  allotted  to  the  performance  of 
routine  exercises.  Thoroughness  in  work  may  be  greatly  extended  by 
such  a  method,  but  there  is  nevertheless  a  corresponding  loss,  as  read- 
iness and  those  qualities  that  men  need  in  war  are  not  developed,  but 
on  the  other  hand  are  rather  suppressed.  It  is  very  well  to  extend 
routine  exercises  for  the  first  three  or  four  months  of  the  cruise,  but 
after  that  other  tasks  should  be  looked  for.  We  must  remember  that 
however  varied  the  exercises  that  we  perform  in  time  of  peace  may  be, 
they  are  in  no  way  to  be  compared  in  variety  with  those  that  we  would 
be  called  upon  to  perform  in  war.  Can  we  count,  then,  upon  our 
skill  in  stopping  leaks,  constructing  booms,  repairing  injuries  to  bulk- 
heads and  steam  pipes,  when  we  have  never  practiced  leak  stopping, 
boom  construction,  or  repairing  injuries  to  pipes  and  bulkheads  in 
i  time  of  peace?  In  fact,  the  usual  routine  exercises  may  develop  an 
13001— No.  17,  pt.  2 6 


82 

indifference  that  seems  to  render  us  less  efficient  in  these  matters. 
How  often  have  we  noticed  torpedo  boats  in  .maiueuvers  firing  their 
torpedoes  in  an  attack  at  a  time  when  they  are  heading  in  a  direction 
from  which  they  could  not  have  fired  at  all.  It  used  to  formerly  happen 
that  guns  were  fired  during  maiueuvers  without  sighting.  Now  this  is 
almost  done  away  with;  but  fire  quarters  and  the  stoppage  of  leaks 
are  often  conducted  in  an  irrational  manner.  I  once  witnessed  the  fol- 
lowing: An  ironclad  ran  upon  the  rocks  on  the  coast  of  Finland,  tear- 
ing a  hole  in  her  bottom.  Having  been  sent  to  this  vessel  by  order  of 
the  commander  in  chief,  1  asked  the  question,  "Have  you  put  over  the 
collision  mat?"  The  reply  was  that  it  had  been  put  over  the  side  imme- 
diately, within  three  minutes,  but  that  the  leak  had  not  diminished.  No 
wonder  that  it  had  not,  for  they  had  put  the  mat  over  on  the  starboard 
side  opposite  bulkhead  No.  8  and  near  the  water  line,  whereas  the 
injury  was  upon  the  port  side  opposite  bulkhead  No.  9,  near  the  keel. 
This  is  the  result  of  the  performance  of  routine  exercises  without  intel- 
ligent direction. 

85.  We  must  not  permit  peace  conditions  to  predominate. — The  condi- 
tions of  cruising  at  sea  in  time  of  peace  are  radically  different  from  j 
those  that  would  obtain  in  war,  and  they  may  constantly  serve  to  incite 
people  to  perform  labors  which  are  of  nse  only  in  furthering  such  ends 
as  the  circumstances  of  peace  may  require.  This  is  very  well  shown 
in  the  anecdote  of  Frederick  the  Great's  corporal,  who,  when  he  had 
returned  to  the  barracks  at  the  end  of  an  unusually  severe  campaign, 
addressed  the  soldiers  around  him  as  follows: 

After  this  you  men  will  have  to  brace  up.  Things  are  not  going  to  he  as  lax  as  they 
were  during  the  campaign.  Now  you  have  got  to  stop  your  frivolity  and  settle 
down  to  hard  work. 

There  is  nothing  more  fitting,  from  a  military  standpoint,  than  to 
imitate  the  views  of  Frederick's  corporal,  who  placed  so  high  a  value 
upon  the  peace  duties  of  the  army. 

86.  Practical  exercises  in  the  control  of  the  ship. — Success  in  battle  is 
largely  dependent  upon  the  intelligent  control  of  the  ship,  and  we  must 
study  out  every  way  to  instruct  officers  in  the  rnanoeuvering  of  the 
vessel  in  which  they  serve.  First  of  all,  we  must  impress  upon  their 
minds  the  axiom  that  the  helm  moves  not  in  the  direction  of  the  bow, 
but  of  the  stern  of  the  ship,  and  that  the  turning  point  of  the  ship  is 
situated  well  forward.  Many,  when  beginning  to  direct  the  movements 
of  a  vessel,  are  not  sufficiently  familiar  with  this  truth,  and  therefore 
upon  entering  a  harbor  or  in  navigating  close  waters  in  general  they 
prove  unsuccessful.  Officers  should  be  instructed  to  direct  the  ship  so 
that  after  changing  the  course  the  vessel  will  remain  headed  in  a  known 
direction,  and  should  not  turn  beyond  that  heading.  There  is  noth- 
ing more  useless  and  senseless  than  to  allow  a  ship  to  pay  off  further 
than  is  necessary,  and  then  to  bring  her  back  again  to  the  heading 
required.    More  is  said  about  this  in  paragraph  115.    It  is  very  impor- 
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taut  to  impress  upon  the  mind  the  idea  tliat  every  vessel  answers  her 
helm  badly  upon  shoals  or  in  i)laces  where  there  is  little  water  under 
the  keel,  and  that  methods  that  are  applieable  in  deep  water  do  not 
always  apply  in  shallow  waters.  The  question  presents  itself  for  con- 
sideration, in  which  direction  does  the  bow  of  a  single  screw  vessel 
turn  when  the  engines  are  reversed  ?  In  still  water  this  depends  exclu- 
sively upon  the  direction  in  which  the  screw  itself  is  turning.  If  there 
be  a  wind  blowing,  the  bow  generally  pays  off  to  leeward.  If  the  ship 
draws  much  less  water  forward  than  aft,  she  will  bring  up  with  stern 
to  wind.  In  this  position  it  is  easy  to  steady  the  vessel  in  one  spot,  so 
that  if  we  desire  to  maintain  her  in  a  given  heading  it  may  be  done  by 
laying  her  stern  to  windward  and  giving  a  turn  back  with  the  engines 
from  time  to  time.  The  author  practiced  this  manceuver  while  upon  the 
corvette  Vitiaz,  when  obtaining  specimens  of  water  from  the  depths 
of  the  ocean  for  the  purpose  of  determination  of  specific  weights. 

67.  Feculiarities  oftivin  screws. — As  a  rule,  twin-screw  ships  are  capri- 
cious and  do  not  reply  promptly  to  the  action  of  the  helm.  It  often 
happens  that  the  ship  does  uot  answer  the  helm  if  it  be  put  over  less 
than  10  degrees.  Turning  with  the  helm  alone,  if  the  helm  be  put  over 
at  a  time  when  the  ship  happens  to  be  paying  off  in  the  desired  direc- 
tion, the  turn  is  effected  readily  and  its  first  portion  is  a  sharp  curve. 
Under  contrary  conditions  the  turn  is  slow  and  extended.  From  this 
and  other  causes  it  is  impossible  to  establish  for  twin-screw  vessels 

|  that  position  of  the  helm  which  corresponds  to  a  squadron  radius,  since 
it  is  necessary  to  first  put  the  helm  over  and  then,  after  four  points 
have  been  covered,  to  so  apply  it  that  the  final  diameter  of  the  turning 
circle  may  correspond  to  that  described  for  a  squadron.  Generally 
speaking,  it  may  be  said  that  the  helm  of  twin-screw  ships  is  in  a  very 
unfavorable  position  for  maintaining  the  ship  upon  its  course.  Twin- 
screw  vessels  steer  badly,  and  some  are  inclined  to  attribute  this  irreg- 
ular action  to  the  engines;  but  the  engines  are  not  responsible  for  it. 

'The  ship  is  not  very  sensitive  to  change  in  speed  of  the  engines  them- 
selves. The  trouble  lies  initially  in  the  false  theory  of  construction  of 
twin-screw  vessels,  and  the  introduction  of  a  third  screw  is  a  great 
step  in  advance. 

88.  In  time  of  peace  opportunities  for  practicing  exercises  useful  in 
tear  must  not  be  neglected.  Cruising  affords  many  opportunities  for 
exercising  in  maneuvering  one's  own  vessel;  but  these  opportunities 
are  frequently  disregarded.  Let  us  suppose  that  we  desire  to  take  a 
pilot  on  board.  Usually  the  ship  is  slowed  down  until  the  engines  stop, 
and  then  the  engines  are  reversed.  But  why  should  we  not  reverse 
the  engines  promptly  from  full  speed  ahead?  This  would  be  very  much 
nearer  to  that  which  we  would  have  to  do  in  time  of  battle.  We  are 
told  that  by  so  doing  we  would  injure  the  engines.  If  this  be  so,  let  us 
injure  them.  It  would  be  much  worse  if  in  war  we  went  from  full 
speed  ahead  to  full  speed  astern  and  then  wrecked  them.    From  our 
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own  experience,  if  reversing  the  engine  promptly  does  not  cause  excess- 
ive vibration,  no  harm  is  done  by  so  doing.  The  pistons,  cranks,  and 
other  parts  are  only  subjected  to  the  pressure  corresponding  to  that  of 
steam,  and  this  they  are  designed  to  withstand.  In  the  engine  room  it 
is  hardty  noticeable  that  the  change  is  made  when  the  engines  are 
instantly  reversed.  In  shallow  water  vibrations  may  become  excessive, 
and  if  such  vibrations  are  observed  it  may  be  advisable  to  change  from 
full  speed  ahead  to  half  speed  astern  or  even  slow  speed  astern.  In 
all  cases,  whenever  possible,  jirogressive  change  in  motion  of  machinery 
should  be  avoided.  We  should  indicate  promptly  by  the  engine-room 
telegraph  the  change  ultimately  desired. 

There  is  another  objection  to  the  unexpected  stopping  of  the  engines — 
the  superfluous  formation  of  steam.  Such  a  complaint  may  be  just. 
All  that  lias  to  be  done  is  to  notify  the  engineer  five  minutes  beforehand 
to  close  the  ash-pan  doors,  and  then  the  steam  formed  during  a  short 
delay — such  as  occurs  in  taking  a  pilot  on  board — would  not  be  suffi- 
cient to  necessitate  blowing  off;  and  if  it  become  necessary  to  condense 
no  harm  would  result.  Such  conditions  would  be  common  enough  in 
war,  and  we  should  practice  them  in  time  of  peace. 

It  is  not  unusual  to  hear  a  commanding  officer  say  that  in  time  of 
peace  we  should  make  every  effort  to  preserve  materiel;  that  risks  are 
not  justified  by  the  conditions  of  peace  cruising,  but  that  in  war  we 
should  be  prepared  to  risk  everything.  This  is  not  so.  It  would  be 
hardly  reasonable  to  attempt  in  war  any  exercise  we  do  not  practice  in 
time  of  peace,  and  no  one  would  risk  in  the  presence  of  an  enemy  that 
which  he  could  not  make  up  his  mind  to  try  at  other  times.  We  have 
occasionally  met  commanding  officers  so  cautious  that  they  would  not 
allow  the  helm  to  be  put  over  suddenly  or  anchors  to  be  hoisted  quickly, 
etc.  All  such  precautions  are  injurious  from  the  tactical  standpoint. 
The  exercises  that  are  determined  upon  should  be  performed  in  peace 
time  as  often  as  possible,  for  what  we  will  not  practice  in  peace  we  can 
not  use  in  war. 

89.  Economical  speed. — The  desire  to  reduce  expenses  compels  war- 
ships constantly  to  maintain  an  economical  speed  entirely  different 
from  that  for  which  their  engines  are  built.  Much  could  be  gained,  in 
our  opinion,  if  auxiliary  motors  were  placed  on  shipboard  for  econom- 
ical steaming,  which  would  result  in  a  considerable  reduction  in  coal 
consumption.  Under  these  conditions  the  main  engines  would  only  be  I 
used  for  full  speed,  when  they  would  work  under  the  conditions  for 
which  they  were  primarily  constructed. 

00,  Prolonged  cruising  at  sea. — Extended  sojourns  at  sea  are  neces- 
sary to  make  good  sailors  and  to  accustom  men  to  live  between  sky  and 
water  and  to  regard  the  sea  as  their  home.  The  former  cruises  under 
sail  were  especially  favorable  to  these  conditions.  We  have  for  our 
example  Xelson,  who  at  one  time  did  not  visit  the  shore  during  a  period 
of  two  years.  (Jurien  deLa  Graviere,  Vol.  II,  p.  87.)  At  the  present 
day  limitations  of  coal  expenditures  sensibly  decrease  the  time  of 
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remaining  at  sea.  Auxiliary  motors  would  aid  the  matter  greatly,  but 
until  they  are  introduced  the  only  way  to  remain  at  sea  any  length  of 
time  is  to  stop  the  engines. 

Most  people  think  that  when  at  sea  it  is  necessary  to  keep  constantly 
under  way.  We  do  not  agree  with  this  opinion,  and  while  in  command 
of  a  squadron  very  frequently  practiced  stopping  the  engines  for  more 
or  less  extended  periods  of  time.  When  engines  are  to  be  stopped  the 
squadron  must  be  headed  so  as  to  bring  the  wind  abeam,  and  then  all 
vessels  will  remain  as  they  are  placed.  Different  types  of  ships  drift  to 
leeward  with  different  speeds,  but  if  the  line  be  rectified  every  four 
hours  extreme  dispersion  will  be  avoided  and  the  ships  may  be  kept 
together.  Torpedo  boats  suffer  more  than  all  other  vessels  under  these 
conditions,  as  they  roll  heavily.  It  is  preferable  to  bring  them  with  the 
wind  aft  and  steer  before  the  wind  after  stopping  the  engines.  Under 
ordinary  conditions  they  should  run  up  to  windward  every  two  hours, 
so  as  to  keep  in  touch  with  the  squadron.  When  ships  are  kept  at  sea 
at  night  with  engines  stopped,  all  hands  may  have  their  night's  rest. 
This  is  of  especial  importance  for  the  captain,  who  may  have  spent  the 
day  in  performing  tactical  inanceuvers. 

91.  Practical  exercises  in  maneuvering. — Our  fleet  instructor  in  evolu- 
tions, Admiral  Boutakow,  required  ships  to  exercise  in  the  harbor  in 
describing  various  curves  about  a  vessel  at  anchor.  Such  manceuvers 
are  considered  useful,  and  in  some  squadrons  are  practiced  as  fre- 
quently as  possible.  Besides  this,  Admiral  Boutakow  frequently  per- 
formed maneuvers  which  had  for  their  purpose  the  development  of  the 
seaman's  eye  and  habit,  and  the  establishment  of  rules  for  employment 
of  the  ram.  He  introduced  and  employed  ram  vessels  by  means  of 
which  one  ship  could  ram  another  without  injury  to  either.  Practical 
exercises  in  maneuvering  may  be  divided  as  follows: 

92.  Maneuvering  with  one  ship  at  will,  for  determining  her  readiness 
in  turning  at  various  speeds  under  helm  alone,  inclined  at  10  degrees, 
20  degrees,  and  hard  over.  Maneuvering  with  one  engine  stopped,  or 
with  one  engine  reversed  with  aid  of  helm. 

In  making  such  maneuvers  it  is  necessary  to  observe  carefully,  by 
means  of  watches  previously  compared,  the  rate  of  change  of  direction 
of  the  ship,  and  also  the  rate  of  advance  of  the  ship,  so  that  it  may  be 
possible  to  describe  on  a  chart  the  route  followed  by  the  vessel,  thus 
showing  clearly  the  form  of  the  curve  described  and  the  relation  exist- 
ing between  the  position  of  the  helm  and  the  employment  of  the  engines. 

93.  Maneuvering  with  one  ship  in  relation  to  others  at  anchor. — Shallow 
harbors  are  little  suited  for  such  maneuvers  with  large  ships,  for  the 
latter,  as  a  general  rule,  answer  helm  and  engines  badly  when  there  is 
but  little  water  under  their  keels.  Maneuvering  in  relation  to  ships  at 
anchor  consists  in  describing  curves  around  each  one  of  them  and  in 
executing  turns  previously  determined  upon.  When  the  disposition  of 
the  ships  is  known,  it  is  an  easy  matter,  if  we  are  familiar  with  the 
turning  circle  of  our  own  ship,  to  decide  what  changes  of  heading  may 
be  made  with  the  helm  and  when  we  must  employ  the  engines. 
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When  maneuvering  in  relation  to  ships  at  anchor  and,  in  general, 
when  in  depths  of  less  than  20  fathoms,  it  is  well  to  keep  the  leads  ? 
going  and  have  hands  stationed  by  the  anchors. 

94.  Maneuvering  with  one  vessel  in  relation  to  another  auxiliary  vessel, 
the  latter  performing  evolutions   previously  determined  upon.     The  .1 
method  of  exercise  as  practiced  in  1877  in  the  "  active  defense"  ships 
Grand  Duke  Konstantin  and  Argonaut  may  be  recommended. 

One  of  these  vessels  played  the  part  of  the  auxiliary  ship,  perform- 
ing evolutions  previously  assigned  to  it,  and  was  not  responsible  for 
collision.  It  altered  the  helm  and  changed  speed  only  upon  a  signal 
from  the  maneuvering  vessel.  The  other  maneuvered  around  the  aux- 
iliary, endeavoring  to  bring  its  guns  to  bear  under  favorable  condi- 
tions. Such  exercises  may  be  performed  progressively,  practicing  the 
simpler  before  the  more  difficult. 

(a)  The  auxiliary  ship  assumes  a  speed  of  10  knots,  putting  its  helm  9 
over  10  degrees  to  starboard.     The  maneuvering   ship  describes  an  I 
outer  circle  in  the  same  direction,  keeping  its  antagonist  on  a  constant  J 
bearing;  for  example,  on  the  bows,  or  else  chasing  it  and  maintaining 
a  distance  beyond  torpedo  range. 

(&)  The  same  as  case  (a),  except  that  the  auxiliary  keeps  its  helm  j 
over  20  degrees. 

(c)  The  auxiliary  maintains  a  speed  of  10  knots  with  the  helm  10 
degrees  over,  but  the  mauoeuvering  ship  describes  a  circle  outside  of 
the  one  described  by  the  auxiliary,  and  while  remaining  beyond  the  j 
range  of  torpedoes  endeavors  to  hold  the  guns  of  the  latter  in  posi-  I 
tions  unfavorable  for  firing. 

(d)  Same  as  (c),  except  that  the  maneuvering  vessel  endeavors  to 
approach  within  2  cables'  lengths  for  torpedo  practice. 

95.  Maneuvering  at  will  with  two  vessels  maybe  performed  under  cer- 
tain limitations.  To  this  end  boundaries  are  laid  out  by  lines  of  buoys 
or  are  determined  by  bearings  on  shore  objects,  and  each  ship  remains 
upon  its  own  side,  so  that  it  may  have  the  right  to  perform  every  man- 
euver it  desires,  but  not  to  enter  into  the  field  of  action  assigned  to  its 
antagonist. 

96.  Maneuvering  two  squadrons  at  will. — As  in  the  case  of  individual 
vessels,  squadrons  may  maneuver  so  that  one  of  them  plays  the  role  of  jj 
"auxiliary,"  performing  only  such  evolutions  as  are  assigned  to  it  by 
the  maneuvering  squadron.  The  maneuvering  squadron  is,  as  before, 
responsible  for  collision.  The  problems  submitted  for  solution  may  be 
very  varied  in  character,  and  the  results  of  such  exercises  may  furnish 
data  for  the  determination  of  further  evolutions.  It  is  sometimes  useful 
for  each  ship  of  the  squadron  to  tow  a  target  astern  at  the  end  of  a  long 
hawser,  so  that  practice  may  be  had  in  subcaliber  firing.  Last  summer 
the  author  employed  this  method  for  practical  firing  exercises  and  found 
it  very  useful. 

97.  Exercises  in  evolutions. — These  exercises  are  very  useful  for  accus- 
toming the  eye  to  the  appearance  of  a  moving  ship;  they  will  be  dis- 
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cussed  at  length  farther  on,  under  the  heading  of  evolutions.  Among 
those  which  it  is  desirable  to  practice  are  to  be  included  manouivers 
for  surrounding  and  destroying  an  enemy's  rear. 

98.  Conclusions  in  relation  to  ski})  maneuvers. — In  our  opinion,  it  is 
indispensable  to  establish  a  progressive  course  in  ship  manouivering. 
Let  buoys  be  placed  in  definite  arrangement  and  let  each  officer  per- 
forin certain  exercises — first  with  torpedo  boats,  then  with  light  vessels, 
then  with  cruisers  of  certain  dimensions,  and  finally  with  ironclads.  In 
this  way  those  whose  duty  it  is  to  determine  the  value  of  individual 
officers  in  this  work  will  be  enabled  to  express  a  definite  opinion  upon 
the  seamanlike  qualities  of  each  officer  under  instruction  and  to  decide 
upon  a  system  of  recommendation  for  advancement  upon  a  basis  of 
tactical  merit. 

99.  The  study  of  one's  own  ship  is  a  matter  of  the  highest  importance. 
Every  means  should  be  employed  to  determine  the  qualities  of  the  ship 
and  for  establishing  numerical  tables  and  curves  relating  thereto.  The 
following  tables  and  curves  are  indispensable: 

1.  The  relation  between  revolutions  of  engine  and  speed  of  ship. 

2.  The  relation  between  revolutions  and  indicated  horsepower. 

3.  The  relation  between  speed  of  turning  and  diameter  of  turning 
circle. 

4.  Same  in  relation  to  the  amount  the  helm  is  put  over  when  at  full 
speed. 

5.  Same  for  speed  of  10  knots. 

6.  The  turning  circle,  when  the  ship  at  a  given  speed  puts  its  helm 
hard  over  and  stops  one  engine. 

7.  The  same,  with  one  engine  reversed. 

8.  Same  as  case  6,  at  10  knots  speed. 

9.  The  same  as  case  7,  at  10  knots  speed. 

10.  Going  full  speed  ahead,  in  how  many  seconds  the  ship  loses 
headway  when  engine-room  telegraph  is  changed  to  full  speed  astern ; 
at  the  same  time  observe  in  how  many  seconds  the  engine  is  reversed 
and  at  what  rate  the  ship  loses  headway  in  consequence  thereof.  To 
this  end,  the  moment  the  telegraph  is  changed,  a  sector  of  large  dimen- 
sions is  thrown  overboard  from  the  stern,  constructed  like  a  log  chip, 
and  a  deep-sea  lead  line  attached  thereto  is  paid  out,  the  time  being 
observed  when  each  10-fathom  mark  passes  the  stern. 

11.  After  stopping  the  ship  completely,  proceed  at  full  speed  ahead 
and,  by  paying  out  the  line  attached  to  the  sector  (as  described  in  the 
preceding  paragraph),  note  the  time  of  paying  out  of  the  10-fathom 
mark,  and  thus  determine  the  progressive  rate  of  gaining  headway. 

12.  After  stopping  the  ship,  proceed  with  one  engine  at  a  given  num- 
ber of  turns  (let  us  say  sixty),  put  the  helm  over,  and  determine  what 
curve  the  ship  describes. 

13.  The  same  for  full  speed. 

14.  With  the  helm  hard  over,  at  the  command  "steady"  (see  terms 
of  command,  year  1890,  p.  446),  observe  how  many  degrees  the  ship 
continues  to  pay  off  before  proceeding  in  a  direct  course. 
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15.  Same  with  the  helm  20  degrees  over. 
10.  The  same,  reversing  one  screw. 

It  is  well  to  perform  the  above  evolutions  with  bunkers  nearly  empty, 
half  full,  and  filled  with  coal,  respectively. 

100.  The  degree  of  accuracy  necessary  to  maintain  in  deter  milling  the 
qualities  of  a  ship. — The  above  recommended  program  of  exercises 
would  be  an  extremely  extended  one  and  much  time  would  be  required 
for  its  execution  were  the  same  degree  of  accuracy  sought  as  is 
obtainable  over  a  measured  mile,  where  distances  are  marked  out  care- 
fully by  buoys.  It  often  happens  that  it  is  not  possible  to  perform  such 
experiments  in  an  accurate  manner,  and  that  they  are  therefore  neg- 
lected altogether.  However,  matters  maybe  greatly  simplified  if  we 
determine  our  speed  on  steering  a  straight  course  by  logs  from  the 
stern  of  the  ship,  and  when  turning  by  logs  put  out  over  the  side  at 
the  end  of  long  spars.  In  estimating  the  diameter  of  the  turning  cir- 
cles we  may  employ  the  speed  of  the  ship  in  turning,  or  we  may  employ 
range  finders,  by  use  of  which  the  distance  may  be  estimated  from 
boats  launched  from  the  ship  and  following  in  its  wake  while  the  turn 
is  being  made.  The  above  methods  may  be  supplemented  by  a  sketch 
of  the  ship's  path  taken  from  the  masthead  or  from  other  elevated  J 
points.  If  circumstances  will  permit,  we  might  employ  Lieutenant 
Sim's  apparatus,  which  will  furnish  us  with  very  useful  data  for  deter- 
mining the  movements  of  a  given  vessel. 

101.  Officers  should  learn  how  to  put  doiv7i  upon  paper  the  path described 
by  their  ship. — When  the  whole  program  of  exercises  of  the  ship  is 
completed,  it  remains  to  instruct  officers  how  to  describe  the  path  fol- 
lowed by  their  ship  on  a  given  scale  upon  a  chart.  Let  us  assume,  for 
instance,  at  7.28  o'clock  in  smooth  water,  the  ship,  having  a  certain 
draft,  is  making  03  revolutions  and  steering  a  straight  course  in  a 
given  direction.  Mark  on  the  chart  wThere  she  will  be  at  7.29.  At 
that  moment  the  helm  is  put  20  degrees  aport.  Where  will  she  be 
at  7.30  and  how  will  she  head?  The  order  is  then  given:  " Steady."  \ 
On  what  heading  will  she  bring  up  and  where  will  she  be  at  7.31 !  E 
The  helm  is  then  put  hard  astarboard  and  the  port  engine  is  reversed. 
WThere  will  she  be  at  7.32  and  how  will  she  head?,"  etc. 

It  is  only  by  studying  the  ship  in  this  manner  and  by  learning  to 
describe  her  course  for  a  known  combination  of  position  of  helm  and 
turns  of  engine  that  we  may  make  clear  to  ourselves  the  best  way  to 
use  the  helm  and  engines  in  battle.  In  the  army  even  the  subalterns 
are  required  to  have  a  good  reading  knowledge  of  the  map,  and  we  ,j 
must  realize  that  the  exact  describing  of  the  path  taken  by  our  ship  is 
similar  to  the  use  of  the  war  map.  In  what  does  the  knowledge  of  sea- 
manship consist  nowadays,  when  sails  and  rigging  are  almost  gone,  if 
not  in  the  exact  conception  of  the  movements  of  one's  vessel?  And 
this  is  only  to  be  gained  through  the  study  of  manceuvers  such  as 
described  above. 
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Chapter   VI. 
ORDNANCE. 


102.  Development. — The  development  of  ordnance  is  making  rapid 
strides  in  advance  at  the  present  day,  and  improvements  are  being 
introduced  affecting  initial  velocity,  rapidity  of  firing,  and  convenience 
in  loading. 

The  introduction  of  smokeless  powder  is  a  great  step  in  advance, 
both  from  the  ballistic  as  well  as  from  the  tactical  standpoint.  The 
fleet  fully  equipped  with  smokeless  powder  possesses  a  great  advan- 
tage overan  antagonist,  and  the  complete  change  to  smokeless  powder 
for  arms  of  all  calibers  is  now  an  accomplished  fact  in  certain  fleets. 
This  matter  is  of  the  highest  importance. 

The  introduction  of  guns  supplied  with  metallic  cartridges  has  sim- 
plified loading  and  has  raised  its  rapidity  almost  to  its  possible  limit, 
for  a  6-inch  gun  may  now  fire  shot  after  shot  at  intervals  of  a  few  sec- 
onds, and  we  can  wish  for  nothing  better  than  this.  A  still  further 
improvement  may  be  made  by  the  introduction  of  semiautomatic  load- 
ing, where  the  breech  is  opened  automatically  through  the  effect  of  the 
recoil  of  the  gun  after  each  shot  and  the  cartridge  extracted.  Such  a 
system  of  construction  has  already  been  introduced  for  the  3-inch,  and 
is  very  simple. 

The  introduction  of  metallic  cartridge  cases  made  way  in  turn  for 
another  improvement,  namely,  the  employment  of  side  sights  so  arranged 
that  the  gun  captain  need  never  leave  his  place,  but  constantly  keeps 
the  enemy  covered,  and  the  loading  of  the  piece  proceeding  without 
his  taking  part  therein,  so  that  when  the  gun  is  loaded  it  is  already 
sighted. 

Ordinary  guns  may  be  greatly  improved  in  the  future  without  neces- 
sarily transforming  them  to  the  rapid-firing  type.  First  of  all,  sponging 
must  be  done  away  with,  and  this  is  possible  when  smokeless  powder  is 
employed.  It  is  only  necessary  to  devise  means  of  freeing  the  charge 
completely  from  material  which  smoulders  in  the  bore  after  firing.  To 
accomplish  this  the  charge  must  consist  of  nothing  but  smokeless  pow- 
der. While  ignition  charges  and  silk  ties  are  employed,  sponging  will 
remain  a  necessity. 

Besides  improvements  in  sponging,  others  relating  to  the  opening  of 
the  breech  are  desirable,  so  that  it  may  unlock  and  open  automatically 
upon  discharge.  There  is  still  room  for  numerous  improvements  in  other 
small  ways,  which  we  will  not  refer  to  here.  They  will  be  enumerated 
in  our  report  upon  ordnance,  now  in  press. 
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103.  Steam,  hydraulic,  and  electric  motors. — Steam  motors  were  em- 
ployed at  the  time  of  the  introduction  of  heavy  guns,  but  subsequently 
were  supplanted  by  hydraulic  apparatus,  and  four  years  ago  electric 
motors  began  to  replace  the  hydraulic.  The  superiority  of  electric 
motors  consists  chiefly  in  that  injuries  to  conductors  of  power  are  easily 
repaired,  and  therefore,  for  tactical  reasons,  it  is  beneficial  to  extend 
the  use  of  electricity  as  far  as  possible. 

lOi.  What  is  the  radius  of  action  of  guns? — It  is  very  difficult  to  give 
a  categorical  reply  to  this  question.  An  army  artillerist  considers  the 
radius  of  action  of  cannon  to  be  the  greatest  distance  to  which  their 
shell  may  be  thrown.  They  are  now  introducing  mounts  which  enable 
us  to  give  guns  (short  ones,  it  is  true)  an  angle  of  elevation  of  45 
degrees.  Their  radius  of  action  is  considered  to  be  the  distance  to 
which  they  will  throw  shell  when  fired  at  this  angle,  for  which  the  shell 
has  the  greatest  range. 

If  we  give  guns  an  angle  of  elevation  of  15  degrees,  which  is  possible 
for  most  mounts,  we  shall  obtain  as  the  radius  of  action  of  the  calibers 
most  employed  by  us,  for  the  12-inch,  40-caliber,  using  smokeless 
powder,  70  cable  lengths  (14,000  yards);  for  6-inch,  45  caliber,  52  cable 
lengths  (10,400  yards);  for  the  47-millimeter  single  barrel,  30  cable 
lengths  (6,000  yards);  for  the  37-millimeter  five-barrel,  17  cable  lengths 
(3,400  yards). 

The  range  table  here  given  (Table  I)  for  angles  of  elevation,  5  degrees, 
10  degrees,  and  15  degrees,  supplies  data  for  various  tactical  calculations. 
The  quantities  therein  presented  are  only  approximate  for  certain  guns. 
Fig.  4  expresses  these  d  ata  graphically. 
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105.  Subdivision  of  ranges — long,  medium,  short. — There  exists  no 
rule  by  which  we  can  distinguish  long  from  short  ranges,  and  in  fact 
such  a  division  could  only  be  arbitrary.  We  propose  to  subdivide  them 
by  angles  of  elevation,  as  follows:  One  degree,  elevation  short;  2£  degrees, 
medium;  5  degrees,  long;  10  degrees,  very  long;  15  degrees,  extreme. 


Fi&.4 
Relation     of    distance,    of   flight   of  projectile    to  angle   of  elevation. 
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Under  these  assumptions  we  find  the  short  range  for  a  12-inch  40-ealiber 
gnu  to  be  10  cable  lengths  (2,000  yards) ;  medium  range,  22  cable  lengths 
(4,400  yards) ;  long  range,  37  cable  lengths  (7,400  yards).  In  applying 
this  rule  to  the  6-inch  45-caliber  gun,  we  find  the  short  range  to  be  8 
cable  lengths  (1,600  yards);  medium  range,  17  cable  lengths  (3,400 
yards);  long,  28  cable  lengths  (5,G00  yards).  These  distinctions  seem 
to  apply  equally  well  to  the  latest  types  of  guns  of  medium  and  heavy 
calibers. 

By  the  same  rule  the  short  range  for  the  37-millimeter  is  2£  cable 
lengths  (450  yards) ;  the  medium,  5J  cable  lengths  (1,100  yards) ;  and  the 
long,  9  cable  lengths  (1,800  yards).  These  latter  figures  are  reasonable 
and  correspond  to  general  conceptions. 

106.  Residual  velocities. — The  penetration  of  armor  depends  upon 
residual  velocity  at  moment  of  impact,  and  therefore  Table  II,  present- 
ing residual  velocities  for  guns  of  various  calibers,  is  of  great  tactical 
importance.  This  table  shows  that  a  shell  thrown  from  a  12-iuch  gun 
Tvith  an  initial  velocity  of  2,500  feet  per  second  loses  at  first  about  1.3 
per  cent  for  each  cable's  length  traversed,  and  subsequently  1  per  cent; 
and  that  a  6-inch  shell  loses  from  1.6  to  1.2  per  cent.  After  traversing 
a  distance  of  60  cable  lengths  (12,000  yards),  the  6-inch  projectile,  pos- 
sessing originally  a  velocity  of  2,600  feet,  retains  only  845  feet,  and  the 
12-inch,  1,290  feet.  This  shows  at  what  a  rapid  rate  velocity  decreases. 
At  this  range  the  12-inch  shell  could  only  penetrate  armor  one-half  as 
thick  as  that  which  it  could  pierce  at  the  muzzle. 

Table  II. — Diminution  in  velocity  of  projectiles :  velocity  in  foot-seconds  at  intervals  of 
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1,134 

964 


1,056 

1,014 

1,214 

984 

939 

1,016 

956 

919 

859 

927 


40 


45 


1,540 

1,163 

1,  089 

946J 

1,  4671 

1,008 

978 

1,131 

940 

903 

964 

929 

896 

830 

880 


1,111 

1,056 

932 


976 

958 

1,052 

908 


50 


1,406 
1,076 
1,032 


55 


1,051 


1,336 
952 


1,008 


924  895 
9071  893 
880'      871 

814 

8461 


870 


60 


1,299 


1,127 


950 


845 


a  Model  of  1877. 


6  Millimeters. 


c  Single  barrel. 


dFive  barrels. 
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107.  Penetration  of  armor. — Roughly  speaking,  the  thickness  of  armor  I 
capable  of  penetration  by  projectiles  is  proportional  to  velocity  of  pro-  J 
jectile  at  the  moment  of  impact.  The  following  table  supplies  data  I 
for  general  calculations,  and  is  developed  according  to  the  formula  | 

Table  III. — Penetration  of  iron  plates  (in  indies)  by  guns  of  following  caliber,  weight  of  j 
projectile,  and  velocity  of  projectile  at  impact. 


Velocity  of 

Caliber  and  weight  of  projectile. 

projectile 
at  impact 

(foot- 
Beconds). 

12-inch  810 
pounds. 

9-incli,308 
pounds. 

8-inch,  214J 
pounds. 

6-inch,  101 

pounds. 

2,  300 

27.  G 

19.7 

17.4 

13.8 

2,  250 

27.0 

19.  3 

17.0 

13.5 

2,  200 

26.4 

18.8 

16.7 

13.2 

2,150 

25.8 

18.4 

16.3 

12.9 

2,100 

25.2 

18.0 

15.9 

12.  G 

2,050 

24.6 

17.5 

15.5 

12.3 

2,000 

24.0 

17.1 

15.1 

12.0 

1,  950 

23.4 

10.7 

14.8 

11.7 

1,900 

22.8 

16.3 

14.4 

11.4 

1,  850 

22.2 

15.8 

14.0 

11.1 

1,800 

21.6 

15.4 

13.6 

10.8 

1,750 

21.0 

15.0 

13.3 

10.5 

1,700 

20.4 

14.5 

12.9 

10.2 

1,650 

19.8 

14.1 

12.5 

9.9 

1,600 

19.2 

13.7 

12.1 

9.5 

1,550 

18.6 

13.3 

11.7 

9.1 

1,500 

18.0 

12.8 

11.4 

8.8 

1,450 

17.4 

12.4 

11.0 

8.4 

1,400 

16.8 

12.0 

10.6 

8.0 

_ 

fc  =  l,4G2  v  /P .    Table  III  shows  the  thickness  of  iron  plate  that  may 

be  penetrated.  To  apply  this  to  other  kinds  of  armor,  we  must  raulti-l 
ply  the  quantity  given  in  Table  III  by  the  corresponding  coefficient,  asl 
follows : 

Per  cent. 

Steel-iron  armor 87 

Ordinary  steel  armor 85 

Steel  armor,  high  grade 73 

Nickel-steel  armor GO 

Ilarveyized  nickel-steel  armor  against  armor-piercing  shell  with 

Admiral  Makaroff's  magnetic  cap GO 

Ilarveyized  nickel-steel  armor  against  same  shell  without  cap. . .  45 

It  is  to  be  hoped  that  experts  will  prepare  a  similar  but  more  accurate 
table  for  all  calibers.  Such  tables  are  greatly  needed  for  tactical] 
estimates. 

108.  Accuracy  of  fire. — Every  gun  nowadays  has  such  precision  of  lire 
that  if  it  be  badly  laid  it  is  certain  that  the  shell  will  not  strike  the 
target.  The  chief  aim  in  artillery  instruction  is  to  teach  men  how  toj 
lay  guns  accurately,  and  no  means  should  be  neglected  to  bring  this 
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matter  to  the  highest  state  of  perfection.  Courses  for  instruction  are 
carefully  laid  out,  and  it  only  remains  for  us  to  impress  others  with  their 
great  importance.  Of  what  use  are  our  guns  if  shells  do  not  strike  the 
enemy'? 

109.  Reserving  fire. — It  has  become  possible  nowadays  to  increase 
rapidity  of  liring  to  such  an  extent  as  to  run  the  risk  of  wasting  a 
greater  number  of  shells  than  is  desirable.  This  increased  rapidity  of 
iire  is  an  advantage  which  we  may  employ  when  we  approach  to  point- 
blank  range,  but  at  long  range  it  is  advisable  to  reserve  the  fire  of  the 
rapid-fire  guns  so  that  at  the  critical  moment  the  ship  may  not  be  found 
short  of  ammunition  and  with  crew  completely  worn  out  with  fatigue. 
In  the  matter  of  reserving  fire  of  rapid  fire  guns,  it  is  possible  either 
to  diminish  the  fire  of  the  whole  battery  or  else  to  allow  one  rapid-fire 
gun  to  do  all  the  firing,  and  then  transfer  the  firing  to  another  weapon 
when  the  crew  of  the  former  becomes  exhausted.  We  are  inclined 
to  consider  the  latter  method  preferable,  as  it  enables  us  to  observe  the 
fall  of  each  shot  and  constantly  correct  the  aim.  It  accustoms  the 
crews  to  rapid  firing,  and  saves  the  strength  of  the  other  guns'  crews. 
In  time  of  war  the  men  may  lie  down  and  remain  covered,  and  the  serv- 
ices of  the  most  expert  gun  captains  may  constantly  be  made  use  of. 
It  would  be  very  interesting  to  determine  the  relative  value  of  these 
methods  by  experiment.  All  that  it  would  cost  would  be  a  few  hundred 
shots  in  excess  of  those  expended  in  regular  firing  practice. 

110.  Projectiles. — Great  improvements  have  recently  been  effected  in 
the  manufacture  of  projectiles.  We  can  not  but  be  astonished  at  the 
development  of  shells  of  such  durability  that  they  will  rebound  from 
unbroken  armor  when  striking  with  an  impact  velocity  of  more  than 
2,000  foot- seconds. 

Many  improvements  have  also  been  effected  in  the  fuses  of  pro- 
jectiles. It  is  desirable  that  the  projectile,  of  whatever  caliber  it  may 
be,  may  burst  upon  penetrating  an  obstacle  (in  case  it  is  able  to  effect 
penetration),  whether  the  obstacle  be  thin  or  thick  plate  armor.  Pres- 
ent types  of  fuses  are  usually  set  upon  introduction  of  the  projectiles 
into  the  bore,  and  burst  either  upon  impact  or  else  after  some  delay.  It 
may  happen  that  upon  piercing  thin  armor  a  large  shell  encounters  but 
a  slight  resistance,  and  the  explosion  occurs  only  after  it  has  passed 
entirely  through  the  obstacle  and  gone  beyond.  This  would  probably 
take  place  when  a  12-inch  shell  strikes  a  smokestack  of  a  torpedo  boat. 

In  order  that  projectiles  may  burst  more  regularly,  fuses  should  be 
so  designed  that  they  maybe  set,  primarily,  upon  introduction  into  the 
bore  of  the  gun;  secondarily,  upon  impact;  and  that  they  may  burst 
subsequently,  after  their  velocity  has  been  reduced  a  definite  amount 
by  obstruction.  Under  these  conditions  the  shell  would  penetrate  both 
a  thick  and  a  thin  plate  and  the  coal  included  between  them,  and 
would  burst  subsequently. 

Upon  striking  earthworks,  such  a  shell  would  explode  when  it  came 
to  rest.    Upon  impact  upon  water,  it  would  burst  on  the  ricochet.     If  it 
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struck  the  side  below  the  water  line,  it  would  pass  through  the  water 
and  plating  aud  then  explode. 

It  is  to  be  desired  that  technical  experts  should  give  their  attention 
to  this  problem,  which  is  of  considerable  importance  from  a  tactical 
point  of  view. 

111.  Choke  of  projectiles  for  use  in  battle. — Five  kinds  of  projectiles  are 
used  in  our  navy — armor-piercing,  seini-arinor-piercing,  common  cast- 
iron,  shrapnel,  and  canister.  With  the  exception  of  canister,  all  other 
shells  contain  bursting  charges,  but  naturally  the  bursting  effect  of  the 
semi- armor-piercing  shells  is  much  greater  than  that  of  the  armor 
piercing.  In  an  attack  upon  earthworks  the  senii-ariuor-piercing  shells 
should  be  used;  while  agaiust  unarmored  ships  common  shell  and  shrap- 
nel should  be  employed. 

In  an  attack  upon  an  ironclad  possessing  no  unarmored  superstruc- 
tures (monitors),  armor-piercing  shells  should  be  used  exclusively;  but 
when  opposing  battleships  of  modern  type,  which  present  large  unar- 
mored surfaces,  both  kinds  of  shells  may  be  employed.  Some  guns 
should  be  loaded  with  armor-piercing  and  others  with  semi-armor- 
piercing  shells.  When  semi-armor-piercing  shells  strike  armor,  they  do 
not  pierce  it,  but  when  they  strike  unarmored  parts  they  do  more  injury 
than  the  armor  piercing.  If  an  antagonist  possesses  no  thin  armor, 
but  only  heavy  plates,  our  medium -caliber  guns,  which  are  unable  to 
pierce  thick  armor,  should  be  loaded  exclusively  with  semi-armor- 
pierciug  shells. 

Captain  Yenish  recommends  the  employment  of  uncharged  shells  for 
raking  fire.  He  states  that  a  shell  will  do  much  more  harm  if  it  passes 
unbroken  through  the  whole  length  of  the  ship,  and  then  on  account 
of  its  angle  of  fall  it  may  penetrate  to  the  engines  and  boilers.  There  is 
much  deep  sense  in  this  remark,  and  we  ourselves  think  that  raking  fire 
should  be  with  unloaded  projectiles.  The  question  arises,  how  forsee 
that  we  shall  have  a  chance  for  raking  lire?  If  our  antagonist  so  nian- 
ceuvers  as  to  constantly  head  bows-on  to  us,  the  difficulty  disappears. 

Shells  may  explode  upon  impact  against  water.  Is  this  to  be  consid- 
ered a  desirable  or  an  undesirable  quality?  We  think  it  rather  desira- 
ble than  otherwise,  for  if  the  shell  falls  a  little  short  it  is  more  probable 
that  the  ship  will  be  struck  with  the  flying  fragments  than  that  it  would 
be  with  the  wlule  shell.  When  opposing  torpedo  boats  with  guns  of 
medium  caliber,  it  may  be  an  advantage  in  this  case  to  fire  a  little 
short. 

112.  Light  guns. — When  choice  of  light  guns  was  originally  made  the 
limit  was  set  at  37  millimeters.  This  caliber  is  about  the  least  from 
which  loaded  shells  can  be  fired,  and  was  considered  ample  for  oppos- 
ing torpedo  boats;  but  as  larger-sized  torpedo  boats  were  introduced, 
provided  with  heavier  plating  and  with  Whitehead  torpedoes,  the  37- 
millimeter  gun  was  found  insufficient  and  the  desire  became  manifest  to 
change  to  the  47-millimeter  single-barrel  gun.    We  are  not  fully  con- 
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vinced  that  tins  change  is  a  rational  one,  for  the  reason  that  automatic 
Maxim  guus of  37-inilliineter  caliber  are  now  manufactured,  while  the 
type  is  uot  yet  developed  for  a  caliber  as  high  as  47  millimeters.  We 
consider  it  highly  desirable  that  the  automatic  principle  be  extended 
to  all  small-caliber  guns.  All  who  have  witnessed  the  competitive 
trials  of  ordinary  guns  against  the  automatic  have  become  convinced 
of  the  greater  efliciency  of  the  latter.  The  marksman  need  never  turn 
his  attention  away  from  the  sights,  which  results  in  a  great  gain  in 
accuracy  of  firing,  while  the  officers  standing  near  by  may,  by  follow- 
ing the  spray  thrown  up  by  the  shell,  give  the  necessary  orders  for 
correcting  the  accuracy  of  delivery. 

As  far  as  concerns  rapidity,  automatic  guns  almost  reach  the  possible 
limit,  for  with  them  we  can  fire  from  a  single  barrel  240  bursting  shells 
per  minute.  More  than  this  can  not  be  desired.  Automatic  guns  pos- 
sess one  marked  advantage,  which  is,  the  shots  succeed  one  another  at 
regular  intervals  of  time,  which  rather  tends  to  calm  than  to  excite  the 
nerves.  The  effect  of  the  ordinary  firing  of  light  guns  is  very  much 
the  opposite  to  this,  and  one  needs  to  have  very  good  control  over  him- 
self who  can  stand  in  the  midst  of  a  group  of  four  or  five  of  such  guns 
and  not  experience  any  inconvenience  therefrom. 

The  37- millimeter  automatic  guns  have  not  yet  been  generally 
adopted  in  the  various  navies,  for  the  reason  that  everyone  is  dissatis- 
fied with  the  37-millimeter  caliber  and  is  in  favor  of  the  47  and  57 
millimeter  types.  It  is  natural  that  the  larger  the  caliber  the  more 
powerful  the  effect,  but  it  does  not  follow  therefrom  that  we  should 
put  47-millimeter  guns  in  places  where  the  37-millimeter  would  answer. 
The  question  is  one  of  weight,  but  for  the  given  weight  we  can  carry 
three  times  more  37-millimeter  cartridges  than  47-millimeter. 

It  is  desirable  that  the  caliber  should  not  be  increased,  but  that  the 
velocity  for  the  37-millimeter  gun  should  be  raised  from  2,500  to  3,000 
feet,  and  then  this  caliber  will  be  ample  for  the  required  purposes. 

113.  Mitrailleuses. — The  automatic  principle  has  been  applied  to  gun 
barrels  firing  small  army  cartridges,  and  in  many  navies  it  is  the  cus- 
tom to  mount  mitrailleuses  in  the  tops.  There  is  no  doubt  that  one 
mitrailleuse  is  better  than  ten  marksmen,  but  in  the  army  such  weapons 
have  been  discarded  for  the  reason  that  the  point  of  fall  can  not  be 
observed,  and  therefore  it  is  impossible  to  rectify  the  fire.  Such  an 
inconvenience  might  also  arise  at  sea. 

Experience  in  war  and  deductions  from  experiment  supply  a  rational 
answer  to  the  question  as  to  the  limit  to  which  mitrailleuses  may  be 
employed  to  advantage.  We  ourselves  are  inclined  to  declare  in  favor 
of  them  rather  than  against  them,  as  they  embody  the  principle  of 
automatic  fire  and  require  from  the  gun's  crew  no  work  except  sight- 
ing. This  is  the  limit  to  which  perfection  in  development  of  artillery 
can  be  carried.  Much  money  has  been  spent  in  our  navy  in  developing 
types  of  automatic  guus.    Now  that  the  proper  type  has  been  found 
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and  the  desired  end  attained,  we  should  not  hesitate  in  our  progress, 
but  should  continue  to  advance. 

111.  The  influence  of  steadiness  of  ship  upon  accuracy  of  artillery 
fire. — The  maneuvering  of  the  vessel  has  a  great  influence  upon  the 
accuracy  and  rapidity  of  tire.  If  the  firing  ship  constantly  continues 
to  turn,  now  to  the  right,  now  to  the  lefr,  in  relation  to  the  position  of 
its  opponent,  the  aiming  of  guns  becomes  a  difficult  task  and  accuracy 
sutlers  greatly.  The  turning  of  the  ship  not  only  renders  pointing  in 
a  horizontal  plane  more  difficult,  but  it  also  affects  the  accuracy  of 
pointing  in  the  vertical  plane,  for  in  each  change  of  position  with  the 
helm  the  ship  alters  its  heel,  and,  as  the  marksman  does  not  know  when 
the  helm  is  to  be  put  over,  it  is  impossible  for  him  to  foiesee  these 
changes,  which  momentarily  throw  out  the  elevation  of  the  sight-bar. 
The  best  results  in  tiring  are  obtained  by  holding  the  antagonist  on  a 
constant  bearing;  then  the  guns  do  not  have  to  be  sighted  over  again. 
All  that  there  is  to  do  is  to  correct  the  old  elevation,  and  in  this  way 
we  avoid  in  squadron  action  the  very  dangerous  risk  of  tiring  on  our 
own  ships,  and  firing  is  continued  in  such  a  way  as  to  occasion  no  loss 
of  time  in  trying  to  pick  out  an  enemy  by  peering  through  a  narrow, 
porthole  and  looking  carefully  to  see  that  the  ship  aimed  at  is  not  one 
of  our  own  vessels. 

It  is  of  the  highest  importance  to  employ  every  method  to  keep  the 
enemy  on  the  desired  bearing,  and  this  should  be  practiced  as  fre 
queutly  as  possible.    If  your  ship  is  badly  steered  it  is  useless  to  count 
upon  accuracy  of  fire.    This  obstacle  diminishes  by  about  one  half  the 
number  of  shells  striking  the  antagonist. 

115.  Instruction  in  control  of  helm. — It  is  to  be  assumed  that  in  war, 
and  especially  in  a  general  engagement,  when  ships  will  have  to  turn 
frequently  to  the  right  and  to  the  left,  there  will  probably  be  only  thred 
orders  given,  " starboard,"  "port,"  and  " steady."  In  former  times 
" steady"  was  equivalent  in  meaning  to  steady  and  ahead  upon  the 
course  on  which  the  ship  steadies  herself.  The  modern  term  of  com- 
mand "steady"  signifies  to  proceed  on  that  course  upou  which  the  ship 
is  heading  at  the  time  the  order  is  given.  The  difference  is  that  by 
the  first  method  the  ship  having  stopped  paying  off  proceeds  on  a 
direct  course.  In  the  second  it  pays  off'  two  or  three  points  and  is  then 
brought  up  again  to  the  required  heading  by  use  of  the  helm,  so  that 
the  ship  moves  sinuously  until  it  is  finally  steadied  (fig.  5).  There  is  a 
way  of  avoiding  this,  however,  by  giving,  instead  of  the  order  u steady," 
the  order  "meet  her."  In  accordance  with  this  command  (par.  44 G, 
Terms  of  Command),  the  helmsman  should  steady  the  ship  and  steer  on 
that  course  on  which  she  is  steadied. 

The  commanding  officer  should  give  the  order  "meet  her"  in  suffi- 
cient time  for  the  helmsman  to  steady  the  vessel  on  the  required  head- 
ing and  the  helmsman  should  learn  how  to  hold  the  vessel  upon  the 
exact  course  and  not  deviate  therefrom.  Carelessness  in  observing 
these  precautions  seriously  impairs  accuracy  of  fire. 


F.q.  5. 

Path    of  the  ship    whew,    with  the  helm  hard. over 
the    order  is  given!  — 

Meet  her ! "  Steady  So/  " 
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116.  The  effect  of  vibration  of  the  ship,  due  to  movements  of  engines, 
upon  accuracy  of  fire. — The  ship  must  be  studied  in  this  respect  so  as  to 
determine  the  number  of  revolutions  for  which  vibration  and  general 
shaking  of  the  hull  exercise  the  most  injurious  effect  upon  the  sighting 
of  the  guns  and  thus  diminish  the  accuracy  of  fire.  The  greatest  vibra- 
tion does  not  correspond  to  the  same  number  of  turns  for  all  draughts 
in  the  same  ship,  and  therefore  this  phenomenon  must  be  studied  under 
conditions  presented  with  different  quantities  of  coal  in  the  bunkers. 

For  illustrating  the  effect  of  vibration  of  hull  upon  accuracy,  besides 
direct  observations,  it  is  useful  to  make  notes  upon  the  indications  of 
instruments  placed  in  various  parts  of  the  ship.  In  the  absence  of  such 
instruments,  glasses  filled  with  water  may  sometimes  be  employed, 
placed  upon  the  gun  platforms  or  near  them.  The  engines  are  then 
given  a  certain  number  of  turns,  and  the  amount  of  water  spilled  out 
ot  each  glass  is  noticed.  Such  experiments  are  very  simple,  but  in 
spite  of  their  primitiveness  they  afford  results  that  are  of  more  value 
than  simple  personal  observation. 

That  speed  for  which  hull  vibration  exercises  the  most  unfavorable 
effect  upon  the  accuracy  of  fire  should  be  recognized  as  unsuitable  for 
firing  and  should  be  avoided  as  far  as  the  circumstances  of  battle  will 
permit  this  to  be  done. 

Some  engine  builders  have  been  able  to  place  the  various  moving 
parts  of  engines  so  that  they  produce  no  hull  vibrations.  All  such 
improvements  should  be  recognized  as  of  the  highest  importance  from 
a  tactical  point  of  view.  Twin  screws  develop  vibratory  synchronisms 
of  very  marked  effect.  Thei  e  is  also  a  certain  position  of  the  cranks 
of  one  engine  in  relation  to  those  of  another  for  which  vibration  is 
reduced  to  the  minimum.  Designers  of  machinery,  bearing  this  in  mind, 
should  require  that  the  heavy  moving  parts  of  one  engine  should  be  in 
a  given  position  relative  to  those  of  the  other.  Electricity  has  recently 
been  widely  employed  by  artillerists  for  ordnance  uses,  but  has  not 
yet  been  employed  for  governing  the  movements  of  the  propelling 
machinery,  yet  its  use  would  lead  to  the  development  of  many  appli- 
ances which,  from  a  military  standpoint,  seem  indispensable.  Vibra- 
tion at  high  speed  in  some  small  ships  greatly  impedes  accuracy  of  fire. 

117.  The  influence  of  sunlight. — Sunlight  may  exercise  a  great  influ- 
ence when  the  sun  is  near  the  horizon.  If  the  ship  occupies  such  a 
position  that  its  shadow  falls  in  the  direction  of  the  enemy,  it  possesses  a 
tactical  advantage  in  points  of  determination  of  distances  and  accuracy 
of  sighting,  since,  under  these  conditions,  the  enemy  is  seen  compara- 
tively clearly,  while  the  observing  ship  turns  to  the  enemy  its  dark 
side,  and  at  the  same  time  the  sun  prevents  the  enemy  from  estimating 
distances  and  aiming  well.  Such  an  influence  of  sunlight  may  be  con- 
siderable if  the  sun  remains  a  long  time  at  a  low  altitude,  as  frequently 
happens  in  high  latitudes.  In  action  against  fortifications  on  shore, 
where  the  fleet  may  choose  its  own  time  for  attack,  the  tactical  advan- 
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tages  resulting;  from  choice  of  condition  of  sunlight  are  considerable. 
In  a  battle  between  ships,  that  vessel  which  is  superior  in  speed  can 
occupy  a  desired  positiou  with  respect  to  the  sun  as  against  an  enemy, 
and  can  hold  the  enemy  in  that  position,  even  if  the  latter  makes  efforts 
to  escape  therefrom. 

118.  The  influence  of  smoTce  upon  accuracy  of  fire. — We  must  distin- 
guish between  gunpowder  smoke  and  the  smoke,  or  more  properly  the 
gases,  of  smokeless  powder.  Our  smoke  has  a  more  injurious  effect 
upon  the  firing  from  our  own  ship  than  upon  that  of  our  antagonist, 
for  when  the  side  of  the  ship  becomes  obscured  it  is  impossible  to  lay 
the  guns,  while  our  antagonist  can  always  see  some  part  of  our  vessel, 
upon  which  he  fires  and  at  which  he  may  aim. 

When  the  firing  ship  is  not  under  way  the  most  unfavorable  condi- 
tions in  relation  to  smoke  are  those  of  calm  weather.  When  under  way, 
the  most  unfavorable  conditions  are  those  of  a  light,  following  wind, 
when  the  smoke  follows  along  with  the  ship.  It  sometimes  happens  in 
manoeuvers,  even  when  firing  with  reduced  charges,  that  after  one  vol- 
ley the  smoke  exercises  such  an  obscuring  effect  that  it  becomes  impos- 
sible to  see  not  only  the  decks  but  also  the  course  which  the  ship  is 
steering. 

Wind  abeam  from  the  direction  of  the  firing  side  clears  away  smoke 
more  quickly  than  the  wind  from  the  contrary  direction,  for  in  the  first 
case  the  smoke  immediately  arises  above  the  firing  vessel  and  clears  its 
field  of  vision,  while  in  the  second  case  the  smoke  is  held  in  the  eddy, 
where  it  may  remain  for  a  very  long  time.  Some  think  that  a  leeward 
position  is  more  disadvantageous,  as  the  smoke  of  the  antagonist  then 
obscures  our  ship ;  but,  however  small  it  may  be,  the  interval  between 
ships  must  always  be  greater  than  the  length  of  a  vessel  itself,  and 
smoke  generally  disperses  while  traversing  this  space. 

If  we  imagine  a  case  where  the  smoke  of  the  antagonist  moves 
directly  in  our  direction,  then,  inasmuch  as  the  smoke  grows  thinner 
as  it  advances,  it  will  be  worse  for  our  antagonist  than  for  ourselves. 
From  the  above  cases,  as  far  as  black  or  brown  powder  is  concerned, 
the  leeward  position  is  more  advantageous  than  the  windward.  Nelson 
preferred  the  leeward,  although  in  doing  this  he  emphasized  his  desire 
not  to  allow  his  enemy  to  run  away. 

Gases  of  smokeless  powder  do  not  diminish   the  visibility  of  the 
antagonist,  and  are  injurious  only  for  the  reason  that  they  exercise  a 
toxic  effect  upon  the  crew.    In  firing  smokeless  powder  the  windward 
position  is  to  be  preferred  to  the  leeward,  so  that  the  gases  developed 
may  not  penetrate  to  the  inner  portions  of  our  ship.    Much  used  to  be  ]| 
said  of  the  toxic  effect  of  these  gases,  but  recently  this  matter  has  J 
been  dropped.     Is  not  this  change  of  opinion  due  to  the  fact  that  no  | 
one  has  taken  the  trouble  to  fire  as  great  a  number  of  rounds  as  would  | 
be  fired  in  battle  % 

It  must  be  borne  in  mind  that  the  smoke  of  ordinary  powder  is  j 
extremely  difficult  to  pierce  with  search-light  beams,  and  therefore  in  1 
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night  firing,  when  the  smoke  falls  upon  the  target,  rapidity  of  firing 
is  diminished  and,  after  a  few  shots,  firing  must  be  suspended.  From 
this  arises  a  tactical  advantage  for  torpedo  boats.  If  the  antagonist 
does  not  use  smokeless  powder,  it  is  better  to  approach  him  from  lee- 
ward than  windward. 

119.  Should  firing  be  conducted  by  broadside  or  in  succession. — The 
question  as  to  whether  broadsides  or  tiring  in  succession  should  be 
employed  in  battle  is  yet  undecided.  Some  naval  writers  consider 
broadside  firing  impossible  in  action.  Others  divide  firing  into  broad- 
side and  by  succession,  the  former  to  be  employed  in  a  general  engage- 
ment, the  latter  in  single  combat.  Many  experienced  officers  think, 
however,  that  there  is  a  great  risk  in  firing  by  broadside,  for  the  failure 
of  one  shell  to  hit  is  of  but  little  consequence,  while  inaccuracy  of  aim 
of  the  broadside  renders  useless  the  firing  of  the  whole  vessel.  The 
advantages  of  firing  by  broadsides  are  the  following: 

First.  Firing  may  be  fully  controlled  and  directed  as  desired. 

Second.  The  effect  of  smoke  is  much  less  injurious  than  in  single 
firing.    There  is  less  risk  in  firing  upon  one's  own  ships. 

The  disadvantages  of  firing  by  broadsides  are  as  follows: 

First.  If  the  officer  at  the  indicator  is  nervous  and  liable  to  make 
mistakes,  the  whole  firing  is  harmless  to  the  enemy. 

Second.  If  electric  conductors  are  injured,  broadside  firing  becomes 
impossible,  and  before  the  conductors  can  be  repaired  valuable  time 
may  be  lost. 

To  the  advantages  of  individual  firing  may  be  added  the  fact  that 
the  gun  captains  take  part  in  this  practice.  On  the  other  hand,  this 
firing  requires  careful  supervision  on  the  part  of  the  division  officers, 
so  that  the  gun  captains  lay  their  guns  accurately  and  do  not  fire  on 
their  own  ships.  The  ship  firing  broadsides  produces  a  deep  impression, 
which  can  not  but  have  its  effects  upon  the  morale  of  an  antagonist. 
In  military  operations  on  land,  as  long  as  broadsides  are  heard  one  may 
remain  convinced  that  matters  are  proceeding  in  a  regular  manner; 
but  when  irregular  firing  begins,  the  doubt  arises  whether  some  part 
of  the  force  is  not  shattered.  Broadsides  in  naval  actions  produce  the 
same  effects.  When  we  see  losses  upon  our  own  vessel  and  hear  the 
broadsides  of  an  antagonist,  it  seems  to  us  that  his  losses  are  nothing, 
and  this  must  have  its  effect  upon  the  spirits  of  the  men. 

Personally,  we  are  rather  inclined  to  broadside  firing;  but  if  in  war 
the  conduct  of  this  firing  falls  to  the  lot  of  a  nervous  officer,  there 
should  be  no  hesitancy  in  transferring  the  marksmanship  to  the  gun 
captains.  Under  such  conditions  the  latter  method  of  firing  would  give 
better  results,  for,  although  some  of  the  gun  captains  would  aim  badly, 
others  would  aim  well,  and  general  results  would  average  fairly  well, 
while  volley  firing  under  these  conditions  would  prove  altogether  unfa- 
vorable. If,  on  the  other  hand,  the  practice  of  broadside  firing  be 
conducted  by  a  cool  and  steady  officer,  the  results  may  be  valuable  in 
the  highest  degree. 
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120.  Choice  of  distance  for  battle. — If  both  antagonists  are  perfectly 
free,  the  position  being  where  shore  or  shoal  does  not  impede  the 
movements  of  the  ships,  choice  of  distance  belongs  to  the  vessel  which 
under  given  conditions  develops  the  greater  speed.  If  the  ship  pos- 
sessing the  greater  sx>eed  determines  the  position  of  its  antagonist,  it 
follows  that  it  also  determines  the  kind  of  combat — that  is,  whether  with 
guns  or  with  guns  and  torpedoes.  It  also  determines  the  time  of  battle, 
for  snch  a  ship  may  refuse  to  tight,  if  it  so  desires,  or  may  defer  the 
engagement  to  a  more  favorable  time  of  day  or  weather,  or  may  attack 
its  antagonist  at  once.  From  this  we  may  perceive  what  a  tremendous 
significance,  from  a  tactical  point  of  view,  superiority  in  speed  has,  espe- 
cially if  snch  superiority  can  be  preserved  for  all  conditions  of  the  sea. 

The  ship  that  possesses  superiority  in  speed  is  not  always  able,  how- 
ever, to  control  the  distance.  Thus,  if  it  is  held  by  an  antagonist  in  a 
confined  position,  from  which  there  is  but  one  exit,  it  will  be  forced, 
upon  escaping  therefrom,  to  surrender  control  of  distance  for  a  short 
time.  Also,  if  the  ship  possessing  superiority  in  speed  is  performing 
service  (such  as  convoying  transports,  etc.),  then  the  choice  of  distance 
will  not  depend  wholly  upon  itself,  although  it  still  possesses  great 
advantages  from  its  superior  speed. 

History  affords  us  examples  of  how  choice  of  distance  in  a  single 
combat  promotes  success  in  action.  Thus  in  the  battle  between  the 
British  frigate  Seahorse  and  the  American  frigates  Constitution  and 
United  States,  and  also,  as  Berezim  states  in  his  Naval  Tactics  (p.  171), 
"in  all  other  battles  fought  between  American  and  English  cruisers 
at  that  time,"  the  advantages  of  cautious  approach  to  an  antagonist 
and  careful  choice  of  distance  are  in  favor  of  the  side  possessing  the 
heaviest  ordnance. 

In  a  battle  between  armored  and  un armored  ships  the  armor  may 
prove  impenetrable  to  the  guns  of  the  uuarmored  antagonist  at  chosen 
range,  while,  as  far  as  the  uuarmored  ships  are  concerned,  the  greater 
the  distance  the  greater  the  danger  of  injury,  for  the  longer  the  range 
the  more  danger  to  be  apprehended  from  the  fall  of  shells,  which  from 
their  angle  of  fall  may  easily  penetrate  into  the  vital  unprotected  por- 
tions of  the  vessel.  It  may  be  stated  in  general  terms  that  short  ! 
ranges  are  more  favorable  for  uuarmored  ships  or  those  having  only 
armored  decks  and  guns  of  small  calibers.  The  smaller  the  ship  the 
greater  reason  for  approaching  an  antagonist;  but,  as  small  vessels 
generally  possess  high  speed,  the  initiative  in  single  combat  belongs 
to  them  rather  than  large  ships.  Consequently,  when  two  vessels  meet, 
the  smaller  ship  may  either  decline  battle  or  become  the  aggressor. 
In  what  concerns  torpedoes,  short  range  is  also  favorable  for  small 
vessels.  Therefore,  it  may  be  stated  in  general  terms  that  if  a  small 
ship  determines  to  fight,  the  sooner  it  closes  with  its  antagonist  the 
better. 

121.  Firing  at  maximum  ranges. — If  our  guns  can  be  fired  at  longer 
ranges  than  those  of  our  antagonist  and  if  we  command  the  distance, 
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the  question  arises,  is  it  advisable  for  us  to  select  that  distance  at 
which  our  shells  will  just  reach  our  antagonist  and  at  which  his  can 
not  reach  us?  This  distance  would  be  from  50  to  60  cable  lengths; 
that  is,  very  great;  consequently  it  would  be  extremely  difficult  to  hit 
the  enemy;  but  it  must  be  borne  in  mind  that  if  we  actually  succeeded 
in  keeping  beyond  the  radius  of  action  of  an  antagonist  we  suffer  no 
loss,  and  nothing  hinders  us,  if  there  be  no  roll,  from  firing  as  accurately 
as  at  target  practice,  determining  our  distance  exactly  and  correcting 
the  same  by  the  fall  of  our  shells. 

Defensive  tactics  in  such  a  case  should  count  in  impairing  the  accu- 
racy of  the  enemy's  fire  by  constantly  changing  the  distance  from  him. 
It  must  be  borne  in  mind  that  it  is  difficult  to  determine  at  long  range 
whether  his  ship  is  approaching  us  or  moving  away  from  us,  therefore 
our  antagonist  should  constantly  change  his  course,  put  his  helm  over 
so  as  to  turn  first  eight  points  in  one  direction,  then  eight  points  in 
another.  The  enemy  will  consider  that  the  ship  on  the  defensive  intends 
to  change  his  course  sixteen  points,  and  he  will  also  change  until  con- 
vinced of  his  error,  when  he  will  be  so  close  that  he  will  enter  into  the 
area  of  action  of  his  antagonist's  guns,  which  is  Avhat  the  latter  desires. 

122.  Choice  of  bearing  in  relation  to  angle  of  fire. — The  choice  of  that 
bearing  on  which  it  is  most  desirable  to  hold  an  antagonist  depends 
upon  the  position  of  our  guns  and  armor.  In  what  relates  to  guns  the 
most  favorable  bearing  is  that  on  which  the  greatest  number  of  guns 
can  be  brought  into  use.  The  most  suitable  angle  under  these  condi- 
tions for  ships  with  two  turrets  placed  in  the  fore -and  aft  plane  is  the 
sector  included  between  the  extreme  train  aft  of  the  guns  of  the  forward 
turret  and  the  extreme  train  forward  of  the  guns  of  the  after  turret. 
The  most  favorable  firing  sector  for  broadside  ships  is  that  included 
between  the  train  of  the  after  guns  forward  and  of  the  forward  guns 
aft.  Ordinaril}7  this  sector  covers  an  arc  of  from  45  to  135  degrees 
[from  broad  off  the  bow  to  broad  off  the  quarter.]  The  type  of  ship 
with  one  or  two  turrets  is  a  very  common  one,  so  that  in  most  cases  the 
firing  sector  will  be  as  above  indicated. 

123.  The  choice  of  bearing  in  relation  to  armor. — Our  ship  must  be 
placed  in  such  a  position  that  our  antagonist  may  have  the  least 
chance  of  hitting  us,  so  that  his  shells  may  do  us  the  least  injury.  The 
target  presented  by  the  ship  is  smallest  when  bows-on  to  the  enemy,  but 
errors  in  firing  are  more  commonly  made  in  the  vertical  than  in  the 
horizontal  direction.  This  is  due  to  our  lack  of  knowledge  of  the  dis- 
tance from  our  antagonist,  which  becomes  a  serious  consideration  at 
long  ranges.  The  length  of  modern  ships  is  sometimes  as  great  as 
three-quarters  of  a  cable's  length.  Therefore,  in  relation  to  the  eleva- 
tion of  the  sight  bar,  if  a  mistake  of  a  cable's  length  is  made  when  the 
enemy  is  bows-on  us  we  are  able  to  strike  him,  while  if  his  position  be 
at  right  angles  to  the  line  of  fire  a  mistake  on  our  part  of  one-quarter 
to  one-half  of  a  cable's  length  results  in  a  miss.  In  view  of  this,  it  is 
advisable  to  place  our  ship  broadside  to  an  antagonist. 
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Iu  what  concerns  injury  caused  by  projectiles,  the  position  bows-on 
to  the  line  of  fire  is  less  favorable  than  the  broadside  position,  for  the 
shell  on  its  flight  in  the  direction  of  the  length  of  the  vessel  may  do 
more  injury  than  striking  her  broadside.  Baking  fire  always  used  to 
be  considered  the  most  injurious,  and  must  be  held  in  the  same  esti- 
mation to-day. 

Broadside  fire  does  less  injury,  but  under  these  circumstances  the 
maximum  amount  of  armor  is  placed  in  the  position  normal  to  line  of 
fire  of  the  enemy,  and  consequently  is  unfavorably  situated  for  resist- 
ance. In  this  respect  raking  fire  also  has  a  disadvantage,  for  the 
thwartship  armor  is  then  placed  normally  to  the  direction  of  the  flight 
of  the  enemy's  projectiles. 

Notwithstanding  the  above,  the  bow  toward  the  enemy  is  considered 
in  some  naval  fleets  as  the  most  advantageous  for  battle,  and  it  is  rec- 
ommended upon  the  sight  of  an  enemy  to  turn  toward  him,  bows-on, 
and  to  hold  this  position.  This  is  equivalent  to  maintaining  an  angle 
of  bearing  equal  to  zero  [enemy  dead  ahead],  and  the  question  of  con- 
trol of  the  position  of  the  ship  is  greatly  simplified.  Such  a  position 
possesses  great  advantages.  In  squadron  action  it  results  in  the  disad- 
vantageous bows-on  formation  and  can  not  be  practiced  in  column. 

We  ourselves  thought  it  was  best  to  attack  from  the  bows-on  posi- 
tion when  we  prepared  our  paper  in  188G,  "In  Defense  of  Old  Iron- 
clads with  Modern  Improvements"  (Morsk.  Sbor.,  1886,  Nos.  2  and  3). 
At  present  we  consider  that  the  bows-on  position  possesses  great  advan- 
tages, but  the  danger  of  a  raking  fire  compels  us  to  conclude  that  the 
bearing  of  from  45  to  135  degrees,  for  which  armor  is  placed  at  an 
oblique  angle  in  respect  to  the  position  of  the  antagonist,  but  for  which 
both  turret  and  broadside  guns  may  be  brought  to  bear,  possesses  the 
greatest  tactical  advantages  (fig.  6). 

124.  Choice  of  course  in  relation  to  roll. — Rolling  may  exercise  the 
most  injurious  effect  on  firing  from  two  causes — heeling  of  the  ship  and 
the  pouring  of  water  and  spray  into  ports  and  gun  embrasures.  As  for 
as  concerns  spray  and  sea,  it  is  more  advantageous  to  be  to  the  wind- 
ward of  an  antagonist.  In  relation  to  roll,  it  is  best  to  take  the  posi- 
tion where  our  ship  rolls  the  least.  If  our  ship  is  pursued  in  chase, 
we  must  bear  in  mind  our  antagonist's  rolls  as  well  as  our  own,  and 
endeavor  to  occupy  that  position  in  relation  to  the  sea  in  which  our 
ship  will  be  most  steady  and  our  antagonist  most  unsteady.  It  must 
be  borne  in  mind  that  the  steady  ship  heels  most  with  the  wind  abeam 
and  the  unsteady  ship  frequently  rolls  most  with  the  wind  on  the 
quarter  or  when  before  the  wind.  Knowing  our  ship  and  the  type  of 
our  opponent,  we  must  promptly  decide  which  course  is  most  favorable 
for  us  and  unfavorable  to  him. 

125.  Choice  of  course  in  a  sea  way  when  pursued  by  a  powerful 
enemy. — If  upon  meeting  an  enemy  our  ship  proves  considerably  weaker 
in  battery,  or  if,  having  a  special  mission,  we  decide  to  decline  combat, 
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the  question  arises,  what  course  should  we  choose  so  as  to  bring  our 
guns  to  bear  under  the  most  favorable  circumstances?  There  may  be 
many  reasons  which  would  decide  us  to  choose  one  direction  or  another; 
a  small  vessel,  especially,  may  be  anxious  to  approach  one  of  its  own 
ports  or  to  join  its  squadron.  If,  however,  there  are  no  such  reasons, 
it  is  best  to  take  the  windward  course,  and  then  our  stern  guns  are  pro- 
tected from  wind  and  spray,  and  may  be  brought  to  bear  under  the 
most  favorable  circumstances,  while  the  bow  guns  of  our  antagonist 
will  suffer  from  spray  and  finally  may,  for  a  time,  be  put  altogether  out 
of  action. 

Every  hit  that  we  succeed  in  making  will  render  the  progress  of  the 
antagonist  who  has  the  wind  ahead  more  difficult.  All  this  affords  a 
great  advantage,  and  therefore  a  greater  chance  of  success.  Under 
these  circumstances  the  chasing  ship,  becoming  convinced  of  the  unde- 
sirability  of  its  position,  will  endeavor  to  assume  a  course  in  another 
direction  by  taking  advantage  of  its  superior  speed  to  head  off  the  chase, 
who  is  compelled  to  change  his  course  and  sacrifice  the  advantage 
afforded  by  wind  and  sea.  But  there  is  a  good  deal  of  time  lost  in  all 
this,  and  the  approach  of  nightfall,  etc.,  may  render  circumstances  more 
favorable. 

126.  Where  to  aim. — At  long  ranges  we  should  aim  with  all  guns  at 
the  center  of  the  visible  target  presented  by  the  ship.  In  fore  and  aft 
firing  we  should  aim  a  little  above  the  center  of  the  figure  presented  by 
the  vessel,  for  under  the  conditions  of  the  angle  of  fall  of  the  shell  the 
actual  target  is  as  represented  in  fig.  7.  In  very  short  ranges  we  would 
advise  firing,  not  at  the  ship  as  a  whole,  but  at  various  objects;  such 
as,  for  guns  firing  armor-piercing  shells,  at  turrets  or  armored  case- 
mates; while  guns  firing  semi-armor  piercing  shells  should  aim  at  the 
un armored  extremities  of  the  ship,  endeavoring  to  pierce  them  near 
the  water  line.  Light  artillery  may  be  aimed  at  the  bridges,  tops,  and 
superstructures. 


Chapter  VII. 
TORPEDOES. 


127.  General  review  of  torpedo  warfare. — Since  the  time  of  the  dis- 
covery of  tlie  Whitehead  torpedo  all  other  torpedoes  have  been  gradu- 
ally withdrawn  from  general  use,  so  that  the  Whitehead  remains  to-day 
as  a  single  type  of  offensive  weapon.  This  torpedo  has  been  constantly 
undergoing  perfection  in  a  progressive  manner,  and  has  been  improved 
by  increasing  its  speed,  by  enlarging  its  supply  of  air,  and  increasing 
its  bursting  charge. 

The  first  type  of  torpedo  (187G)  possessed  reservoirs  6.4  cubic  feet 
capacity  and  developed  a  speed  at  short  range  (400  yards)  of  22  knots, 
with  an  explosive  charge  of  75  pounds.  Later  types  (1894)  were  pro- 
vided with  reservoirs  containing  9.5  cubic  feet  and  possessed  a  speed 
of  26.75  knots  (for  600  yards)  and  carried  an  explosive  charge  of  200 
pounds  The  increase  in  charges  led  to  the  adoption  of  blunt  torpe- 
does. This  circumstance  is  to  be  regretted,  inasmuch  as  upon  impact 
at  a  very  oblique  angle  the  torpedo  may  not  explode,  as  will  be  described 
later. 

The  following  changes  have  been  made  in  torpedo-projecting  appa- 
ratus. Primarily,  submarine  discharging  tubes  were  employed  in 
which  air  was  made  to  force  water,  which  in  turn  ejected  the  torpedo. 
This  apparatus  was  very  cumbrous,  so  that  when  above- water  tubes 
appeared  they  were  generally  adopted.  Improvements  in  this  device, 
in  virtue  of  which  the  torpedo  developed  no  latent  deviation  upon 
discharge,  still  farther  extended  their  use,  but  nevertheless  there  is  a 
tendency  at  the  present  time  to  revert  to  former  types.  The  motive 
for  this  change  is  that  torpedoes  placed  above  the  water  line  are  in 
danger  of  being  struck  by  the  enemy's  shells,  which  may  cause  explo- 
sion of  their  war  heads  and  reservoirs.  Submerged  apparatus  has 
been  imp  roved  by  the  substitution  of  water  impulse  for  air  impulse, 
and  by  the  employment  of  shields  which  permit  the  firing  of  the  tor- 
pedo in  the  direction  of  the  beam.  Above  -water  tubes  placed  in  broad- 
side are  capable  of  being  trained  in  a  desired  direction.  Stern  tubes, 
and  in  general  all  bow  tubes,  are  fixed.  Submerged  tubes  are  all 
fixed  in  position.  In  consequence  of  this,  each  ship  possesses  a  dead 
angle  through  which  air  torpedoes  may  not  be  fired.  This  is  about 
the  way  matters  stand  in  relation  to  torpedoes  at  the  present  day. 
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128.  Inconveniences  arising  from  the  absence  of  all-around  fire. — The 
absence  of  all-around  torpedo  fire  is  a  great  tactical  deficiency,  chiefly 
for  the  reason  that  in  order  to  fire  torpedoes  the  ship  has  to  be  placed 
in  a  certain  position.  On  the  other  hand,  in  fleet  engagements  the 
commanding  officer  must  make  efforts  to  preserve  his  place  in  forma- 
tion, while  in  a  single  combat  he  must  manoeuver,  not  for  torpedoes 
alone  but  holding  all  means  of  attack  in  view,  so  that  there  will  be 
intervals  of  time  in  which  he  will  not  be  able  to  fire  his  torpedoes, 
although  his  antagonist  may  have  come  within  their  radius  of  action. 

These  are  disadvantages  which  arise  from  the  absence  of  all-around 
fire.  Let  us  suppose  that  our  antagonist  has  injured  his  engines  and 
we  wish  to  ram  him.  As  we  know  that  his  bow  and  stern  tubes  are 
immovable,  and  that  his  broadside  tubes  possess  but  a  small  angle  of 
train,  especially  toward  the  bow,  we  may  ram  him  by  approaching  at 
an  angle  of  from  30  to  40  degrees  from  the  line  of  his  keel,  measuring 
from  forward,  without  risk  of  being  torpedoed  by  him.  If  an  all- 
around  fire  were  possible,  a  ship  with  injured  machinery  would  be  pro- 
tected from  ramming  attack  upon  all  sides. 

If  under-water  broadside  tubes  permitting  all  around  torpedo  fire 
were  invented,  we  would  declare  in  favor  of  submerged  apparatus;  but 
as  such  devices  have  not  yet  appeared,  all-around  firing  may  only  be 
effected  by  means  of  above-water  tubes. 

It  is  an  interesting  question  whether  the  results  of  an  explosion  of  a 
charged  war-head  on  shipboard  would  prove  as  disastrous  as  to  require 
a  veto  to  be  placed  upon  all  above- water  apparatus.  We  had  a  case 
of  explosion  of  an  air  reservoir  upon  the  cruiser  Pamyat  Azova  and  the 
explosion  of  a  gun-cotton  torpedo  upon  a  popovka,  and  both  produced 
only  insignificant  local  damage,  the  ships  remaining  intact.  If  we  fear 
the  effects  of  an  explosion  of  war-heads  and  reservoirs  we  must  so 
install  torpedo  tubes  that  they  are  partly  mounted  outside  of  the  protect- 
ing walls  of  the  ship,  and  then  danger  will  be  reduced  to  a  minimuna. 

In  reply  to  the  objections  that  the  torpedo-charging  apparatus  may 
be  injured  at  the  first  shot,  we  may  cite  an  example  in  the  Chinese 
ironclad  Chen-yuen,  whose  injuries  the  author  personally  inspected  at 
the  close  of  the  Ohino- Japanese  war.  The  ironclad  was  struck  4GI 
times,  but  the  following  apparatus,  situated  outside  of  the  armor  belt, 
remained  undamaged:  pumps,  capstan,  chains,  hawse-pipes,  steering- 
wheel,  two  0  inch  guns  and  six  small  guns;  in  fact,  all  isolated  articles 
remained,  undamaged.  This  indicates  that  these  objects  possess  a  very 
small  visible  surface,  as  the  result  of  which  no  one  of  the  shells  suc- 
ceeded in  striking  them. 

129.  Firing  torpedoes  at  long  range. — No  exact  determination  of  the 
distance  at  which  torpedoes  may  act  has  been  made.  At  the  present 
time  it  is  understood  that  the  Whitehead  torpedo  will  move  in  a  per- 
fectly straight  line  for  a  distance  of  330  fathoms  (G60  yards),  and  that  it 
will  cover  this  distance  at  a  speed  of  25  knots.     In  general,  all  practice 
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firings  are  made  within  this  limit  of  range.  Suppose  we  had  100 
fathoms  (200  yards)  more  in  each  case,  bringing  the  distance  np  to  430 
fathoms  (8G0  yards),  the  question  arises,  may  we  consider  ourselves 
safe  from  torpedo  attack  when  we  are  430  fathoms  (8G0  yards)  from  the 
enemy"?  Specialists  generally  reply  to  this  indirectly,  and  say  that 
torpedoes  have  not  been  tried  at  longer  ranges,  but  if  proper  regulating 
springs  are  used,  or  if  the  speed  be  reduced  to  11  knots,  the  torpedo 
will  cover  13  cable  lengths.  From  this  it  is  evident  that  torpedoes  may 
cover  very  long  distances,  but  we  must  remember  that  under  these  con- 
ditions the  percentage  of  hits  will  be  small,  and  that  the  angle  of 
deviation  will  be  very  great,  as  the  torpedo  when  adjusted  for  high  speed 
will  deviate  a  little  toward  the  left  at  low  speed.  We  sometimes  hear 
it  said  that  if  people  took  up  torpedo  firing  at  long  ranges  all  firing 
would  thereafter  be  conducted  at  long  ranges,  and  that  there  would 
be  no  torpedoes  left  for  short  ranges;  but  if  the  antagonist  commands 
the  range  we  may  never  be  able  to  app roach  him,  and  if  he  has  a  large 
supply  of  torpedoes  and  uses  them  unsparingly,  shall  we  not  be  at  a 
disadvantage? 

Much  advantage  may  result  in  time  of  war  through  firing  torpedoes 
at  long  ranges,  and  therefore  their  performance  should  be  studied  out 
for  every  distance  that  they  are  capable  of  covering.  Preparatory 
exx>eriments  made  last  summer  upon  our  initiative  by  Lieutenant 
Muraviev  afforded  the  following  results  for  normal  torpedoes: 


Speed  of 
torpe- 
does. 

Distance  covered 
in— r- 

Fathoms. 

Yards. 

Knots. 
23 
18 
14 
11 

330 

600 

1,000 

1,300 

G60 
1,200 

2,  000 
2,600 

We  are  convinced  that  if  the  condition  be  imposed  for  practice  firings 
that  torpedoes  shall  cover  great  distances  at  moderate  speeds,  their 
capabilities  would  be  greatly  increased.  The  following  table  is  useful 
for  other  purposes : 


Speed. 

Distance  cov- 
ered in  1  second. 

Knots. 
5 
10 
15 
20 
25 

Feet. 
8 
17 
25 
34 
42 

130.  Radius  of  action  of  torpedoes. — The  radius  of  action  of  torpedoes 
must  be  considered  as  the  distance  from  an  antagonist  that  it  is  possi- 


Fig.  8. 
Radius   of  action  of  torpedoes  under  different  conditions. 
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ble  to  cover  by  torpedoes.  In  firing  at  an  immovable  target  the  radius 
of  action  is  determined  by  the  table  given  in  the  preceding  paragraph, 
that  is,  for  23  knots,  330  fathoms  (660  yards) ;  for  11  knots,  600  fathoms 
(1,200  yards),  bnt  if  the  target  be  movable  the  radius  of  action  chauges. 
Let  us  assume  the  case  of  an  antagonist  on  a  heading  parallel  to  our 
own,  330  fathoms  (660  yards)  ahead  of  us.  Under  these  conditions,  if 
we  are  both  underway,  and  if  we  fire  at  him  a  torpedo  set  for  330  fathoms 
(660  yards),  it  will  not  reach  him;  while  he  can  easily  reach  us  with  his 
torpedo,  for  the  reason  that  he  is  running  away  from  our  torpedo  while 
we  are  heading  towards  his.  Consequently  our  antagonist  is  not  yet 
within  our  radius  of  torpedo  action,  while  we  are  well  within  his. 

The  curve  determining  the  radius  of  action  of  torpedoes  at  the  speed 
of  the  antagonist  assumes  the  same  for  all  speeds  of  the  ships;  the 
position  of  the  firing  ship  changes  only  in  relation  to  the  speed  of  the 
antagonist.  Fig.  8  gives  a  graphic  representation  of  the  radius  of 
action  of  torpedoes  under  conditions  of  parallel  chase  at  a  given  speed 
for  both  our  own  and  the  antagonist's  ship. 

The  radius  of  action  is  indicated  by  means  of  two  semicircles,  the  con- 
necting line  between  the  centers  of  which  is  the  line  of  bearing  of  the 
ships.  The  circles  show  at  a  glance  ships  pursuing  courses  parallel  to 
those  of  the  firing  vessels  placed  at  distances  corresponding  to  the  limits 
of  torpedo  action.  The  position  of  the  firing  ship  is  shown  in  relation  to 
the  speed  assigned  it,  assuming  that,  at  the  moment  of  firing,  the  ship 
is  at  the  center  of  the  figure,  and  at  the  time  of  the  arrival  of  the  tor- 
pedo at  its  limit  of  range  the  ship  has  moved  forward  to  that  position 
in  which  it  is  shown  in  the  figure.  During  this  time  the  torpedo  goes 
directly  to  the  point  to  which  it  is  directed,  and  consequently  the  circle 
gives  its  radius  of  action  under  given  conditions.  If  we  desire  to  intro- 
duce into  the  sketch  other  conditions  relative  to  one's  own  speed  as  com- 
pared with  that  of  an  antagonist,  all  that  is  necessary  to  do  is  to  change 
the  last  position  of  the  firing  ship  in  the  figure  to  the  point  where  she 
will  be  when  the  torpedo  reaches  the  circumference. 

Fig.  8  shows  us  that  the  radius  of  action  of  torpedoes  for  parallel 
courses  of  our  own  ship  and  our  antagonist's  is  greater  in  the  direction 
of  the  stern  than  in  the  direction  of  the  bow,  and  therefore  a  position  in 
front  of  an  adversary's  beam  is  the  more  favorable  for  torpedo  fire.  In 
relation  to  torpedo  firing,  these  circumstances  result  in  a  great  advantage 
to  the  ship  that  is  being  chased.  If  we  assume  that  the  speed  of  the  lat- 
ter is  22  knots,  then  the  chaser  is  already  within  the  radius  of  action  of 
the  torpedoes  of  the  chase  at  a  distance  of  39  cable  lengths  (7,800  yards), 
while  under  same  conditions  of  speed  the  latter  enters  into  the  radius  of 
action  of  the  torpedoes  of  the  chaser  only  when  the  distance  is  reduced 
to  one-half  of  a  cable's  length. 

131.  Torpedo  firing. — It  is  of  the  highest  importance  to  form  a  ra- 
tional conception  of  torpedo  firing.  Should  we  strive  exclusively  for 
exact  shots,  or  should  we,  as  in  gunnery  practice,  count  upon  a  certain 
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percentage  of  hits  for  all  shots  fired?  The  difference  between  artillery 
and  torpedo  practice  is  that  in  the  former  we  may  make  errors  both 
in  the  vertical  and  horizontal  plane,  while  in  the  latter  vertical  con- 
trol is  effected  automatically.  It  only  remains  to  give  the  torpedoes 
the  necessary  train.  Amoug  the  disadvantages  of  torpedoes  may  be 
counted  the  circumstance  that  a  torpedo  moves  in  a  medium  which 
may  exercise  a  sensible  effect  upon  its  direction.  One  disadvantage  of 
Whitehead  torpedo  firing  arises  from  the  comparatively  prolonged  and 
uncertain  time  expended  in  the  discharge  of  the  torpedo  from  the  tube. 
Accuracy,  properly  speaking,  in  the  movements  of  a  torpedo  for 
short  ranges  is  very  great,  so  that  if  we  suppose  a  target  300  feet  long 
and  200  fathoms  (400  yards)  distant,  then  under  these  conditions  each 
torpedo  fired  makes  100  per  cent  of  hits.  If  the  firing  occur  under 
way,  and  the  target,  300  feet  long,  moves  parallel  to  our  course,  we 
can  no  longer  count  upon  the  same  percentage.  If  the  target  now  be 
moved  in  a  direction  exactly  opposite  to  our  own,  then,  in  accurate  fir- 
ing, we  must  apply  a  correction  for  our  own  speed  and  for  that  of  our 
antagonist,  so  that  by  setting  the  direction  beforehand,  we  may  fire 
the  torpedo  at  the  corresponding  moment.  The  matter  becomes  more 
complicated  if  we  happen  to  be  changing  the  heading  of  our  own 
ship  at  the  same  time.  The  above  conditions  show  that  there  is  little 
chance  of  attaining  100  per  cent  of  hits,  and  that  it  may  be  consid- 
ered satisfactory  to  attain  25  per  cent.  If  the  exercises  be  repeated 
a  number  of  times  under  the  same  conditions,  the  percentage  of  hits 
increases,  but  in  battle  there  will  be  such  great  diversity  in  the  relative 
position  of  own  ship  and  that  of  our  antagonist  that  each  shot  must  be 
considered  as  an  independent  one,  subject  to  no  correction  from  those 
preceding  it.  Besides  this,  in  view  of  all  the  circumstances  of  battle 
above  enumerated,  we  must  apply  a  certain  factor  representing  actual 
mental  condition  of  the  antagonist  at  a  given  time.  Even  in  the  very 
simple  case  of  gun  firing,  morale  has  an  immense  effect  upon  the  per 
cent  of  hits.  It  has  been  said  by  military  authorities  that  each  man 
killed  in  battle  represents  his  own  weight  in  rifle  bullets  expended. 
If  the  firing  were  conducted  as  accurately  in  battle  as  in  exercise  it 
would  be  impossible  to  take  by  open  attack  even  the  most  weakly  forti- 
fied places.  The  corrections  applied  in  torpedo  firing  are  far  more 
complicated  than  those  for  small-arm  practice.  It  is  possible  that  the 
officer  may  apply  correction  for  a  wrong  speed,  or  apply  it  in  the 
wrong  direction;  or  that  the  man  firing  the  torpedo  may  make  a  mis- 
take in  carrying  out  the  orders  in  setting  the  sights;  for  instance,  he 
may  set  them  at  35  degrees  when  he  was  told  45  degrees.  It  may 
happen  that  by  mistake  the  safety  pin  is  not  withdrawn,  or  that  the 
distance  gear  is  set  for  entirely  too  short  a  range,  etc.  Every  accident 
is  possible  under  fire,  and  we  shall  have  to  be  satisfied  with  a  per- 
centage of  hits  one-half  of  what  is  obtained  in  ordinary  practice. 
Under  these  conditions  this  number  is  reduced  for  headings  on  opposite 
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courses  to  12.4  per  cent.  We  must  conclude  that  the  percentage  of  hits 
in  war  for  high  speeds,  even  at  short  ranges,  would  not  be  even  as 
great  as  this. 

The  percentage  is  less  at  long  than  at  short  ranges;  consequently, 
short-range  lire  is  preferable.  The  question  arises,  should  we  reserve 
our  torpedo  fire  until  the  moment  when  we  approach  our  antagonist, 
or  should  we  open  upon  him  with  torpedoes  at  long  range?  There  are 
reasons  for  concluding  in  one  way  and  in  the  other.  If  we  commence 
firing  at  long  range,  a  few  torpedoes  may  be  expended  uselessly,  but 
we  know  there  is  some  chance  of  injuring  the  adversary.  If  we 
reserve  our  fire  for  short  range  wre  will  not  utilize  chance,  and  it 
may  happen  that  during  the  whole  fight  not  a  single  torpedo  will  be 
fired;  while,  if  during  this  time  our  antagonist  can  fire  upon  our  ship 
with  his  torpedoes,  he  has  more  chance  of  succeeding  than  we  have. 
We  are  inclined  to  believe  that  firing  should  be  begun  at  long  range, 
in  which  we  perceive  another  advantage,  namely,  that  under  these 
circumstances  firing  at  short  range  will  be  more  accurate,  for  the 
reason  that  other  shots  have  been  fired  before  them.  If  we  fire  no 
torpedoes  at  long  range,  it  may  happen  that  when  we  do  close  in  upon 
our  antagonist  the  torpedoes  which  we  so  carefully  reserve  will  have 
been  placed  hors  de  combat. 

We  believe  that  in  single  combat  torpedoes  should  be  regarded  as 
guns,  to  be  fired  slowly  and  deliberately  at  long  ranges  and  with 
increased  rapidity  as  wre  approach  our  antagonist.  The  number  of  tor- 
pedoes carried  on  shipboard  to-day  is  insufficient  for  such  filing  and 
should  be  increased.  It  is  a  question  of  weight;  but  a  torpedo  weighs 
no  more  than  a  12-inch  shell,  and  it  is  easily  possible  to  increase  the 
number  carried. 

When  we  change  from  the  duel  to  squadron  action,  the  number  of 
reasons  for  undertaking  fire  at  long  range  increases,  as  in  this  case 
long-range  firing  may  greatly  increase  the  chances  of  success.  Let  us 
assume  tbe  easily  possible  conditions  that  two  hostile  squadrons  of  ten 
ships  each  are  formed  in  columns  with  intervals  of  2  cable  lengths; 
that  they  meet  and  engage  upon  contrary  courses  8  cable  lengths 
apart.  In  one  squadron,  torpedo  fire  is  interdicted  for  distances  over 
300  fathoms  (COO  yards)  and  is  never  practiced  at  long  ranges;  while 
in  the  other  squadron,  firing  is  practiced  up  to  a  distance  of  13  cable 
lengths,  for  which  distance  the  assumed  angle  of  deviation  is  very  great, 
say,  30  degrees.  When  the  two  squadrons  arrive  in  positions  abreast, 
the  latter  squadron  fires  torpedoes  from  abeam  at  the  same  time  that  it 
fires  its  guns.  If  we  assume  that  each  ship  possesses  two  broadside 
torpedo  tubes  and  that  each  succeeds  in  firing  during  the  time  of 
passage  of  squadrons  at  least  1  torpedo,  then  20  torpedoes  are  fired 
at  the  first  squadron.  To  miss  this  whole  squadron,  covering  a  dis- 
tance of  two  miles,  is  impossible.  The  distance  between  shij>s  at  inter- 
vals of  2  cable  lengths  is  two  or  three  times  greater  than  the  lengths 
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of  the  ships,  and  therefore  one  torpedo  out  of  each  group  of  three  or 
four  should  hit;  that  is,  from  tive  to  seven  should  hit  out  of  the  whole 
twenty — that  is,  one  hit  may  be  counted  upon  for  two  ships.  Such 
results  may  be  expected  in  return  for  the  expenditure  of  20  torpedoes. 
This  shows  that  at  the  beginning  of  a  fight  torpedo  firing  in  squadron 
action  must  be  regarded  as  artillery  firing  even  more  than  in  single 
combat,  and  without  waiting  for  the  arrival  of  our  antagonist  within 
pistol  shot  we  must  tire  upon  him  at  all  possible  ranges.  Has  the  time 
not  arrived  for  regarding  the  torpedo  as  an  artillery  shell?  It  is  true 
that  they  cost  us  3,000  rubles,  but  the  12-inch  shell  with  its  cartridge 
costs  about  1,000  rubles;  and  we  open  tire  with  the  12-mch  without 
awaiting  arrival  at  short  range,  where  the  chance  of  a  hit  becomes 
greater.  If  torpedoes  are  to  be  used  at  various  ranges  they  must  be 
adapted  to  ready  change  of  speed.     We  do  not  believe  that  this  matter 
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Fig.  9.— Influence  of  speed  and  direction  of  adversary  on  magnitude  of  admissible  angle  of  dispersion. 

will  be  difficult  to  accomplish  from  the  technical  standpoint.  It  is 
needed  that  tactics  demand  such  a  change,  and  then  technique  will  meet 
the  demand. 

132.  The  influence  of  speed  and  direction  upon  the  magnitude  of  the 
permissible  angle  of  dispersion. — There  is  one  circumstance  influencing 
the  number  of  hits  to  which  attention  has  not  been  called  up  to  the 
present  time.  It  is  a  fact  that  if  an  antagonist  holds  a  certain  bearing  in 
relation  to  ourselves,  he  is  easier  to  hit  when  his  course  is  in  a  direction 
opposite  to  our  own  than  when  he  is  approaching  our  course.  In  the 
first  case,  he  is  chasing  the  torpedo,  as  it  were,  which  otherwise  might 
pass  by  him,  and  in  the  second  case  he  rather  runs  away  from  it  (fig. 
9).  Captain  Prestin,  whom  we  asked  to  work  out  this  problem,  pre- 
pared a  diagram  (tig.  10)  illustrating  this  difference  very  clearly.  If 
we  assume  the  length  of  the  target  as  300  feet,  the  angle  between  the 
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course  of  the  adversary  and  the  path  of  the  torpedo  as  45  degrees, 
the  distance  2  cable  lengths,  the  speed  of  the  torpedo  21  knots,  and  the 
speed  of  the  adversary  20  knots,  then,  if  the  courses  of  the  two  shi»ps 
are  in  the  same  direction,  the  permissible  angle  of  torpedo  dispersion 
is  6  degrees,  and  if  courses  are  in  opposite  directions,  25  degrees.  If 
the  antagonist  remains  stationary,  the  permissible  angle  of  dispersion 
is  10  degrees. 

This  circumstance  must  be  borne  in  mind  when  firing  torpedoes  and 
when  endeavoring  to  avoid  them.  It  is  more  favorable  for  attacked 
ships  when  under  way  at  fair  speed  to  bring  the  enemy's  torpedo-firing 
apparatus  to  bear  from  aft;  but  if  there  is  no  time  to  do  this  com- 
pletely, and  we  bring  the  enemy  to  bear  upon  the  bow,  then  as  his 
torpedo  approaches  our  ship  we  actually  aid  it  to  hit  us.  Under  these 
circumstances  the  shirj  approaches  the  torpedo,  which  otherwise  would 
pass  by  it. 

133.  Within  ivhat  angles  of  impact  is  torpedo  firing  effective  f — The 
latest  types  of  torpedoes  have  very  blunt  noses ;  therefore,  upon  oblique 
impact,  they  may  ricochet  from  the  side  without  exploding;  this  fact 
must  be  borne  in  mind. 

It  is  fair  to  assume  that  a  torpedo  striking  the  ship  in  the  fore  and 
aft  direction  would  glance  along  the  bows  without  exploding;  it  is 
probable  also  that  the  torpedo  would  not  explode  upon  impact  within 
a  certain  angle  of  obliqueness.  Experiments  should  be  made  to  deter- 
mine the  least  angle  at  which  torpedoes  are  effective  upon  impact,  and 
improvements  of  torpedoes  in  this  respect  are  to  be  desired.  Earlier 
types  were  much  more  effective  in  this  regard  than  later  ones,  so  that 
torpedoes  have  taken  a  step  backward  in  this  direction. 

134.  Is  it  possible  to  avoid  a  Whitehead  torpedo? — The  possibility  of 
avoiding  a  Whitehead  torpedo  depends  upon  the  distance  from  which 
it  is  fired.  Let  us  assume  that  the  firing  occurs  at  5  cable  lengths; 
the  torpedo  covers  this  distance  in  one  minute  and  a  half  at  a  speed 
of  20  knots.  Let  us  see  if  it  be  possible  by  stopping  the  ship  to  avoid 
a  torpedo  thus  fired  at  us.  The  corvette  Vitiaz,  upon  reversing  her 
engines  from  full  speed  ahead  (12  knots)  to  full  speed  astern,  reduced 
her  speed  to  3  knots  in  one  minute  and  a  half,  but  as  it  takes  fifteen 
seconds  to  reverse  her  engines,  we  must  consider  her  speed  at  the  end 
of  the  minute  and  a  half  after  reversal  of  the  indicator  to  be  4  knots. 
The  mean  speed  for  the  elapsed  one  minute  and  a  quarter  will  be  3 
knots,  and  the  distance  covered  170  fathoms  (340  yards);  at  12  knots 
the  distance  covered  would  be  250  fathoms  (500  yards).  It  is  evident 
from  the  above  that  a  3,000-ton  ship  might,  by  reversing  her  engines 
from  full  speed  ahead,  reduce  the  distance  traveled  by  her  80  fathoms 
(100  yards)  in  one  and  a  half  minutes,  and  allow  a  torpedo  to  pass;  but 
to  accomplish  this  it  would  be  necessary  to  determine  with  accuracy 
where  the  torpedo  is  coming  and  also  to  have  no  vessel  directly  astern 
of  us. 
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It  is  far  more  practical  to  avoid  a  torpedo  through  the  use  of  the 
helm.  The  most  suitable  direction  from  which  to  receive  torpedoes  is 
from  right  ahead,  for  the  reason  that  the  target  is  minimized  when  the 
ship  is  bo\vs-on,  also  that  the  torpedo,  on  account  of  its  blunt  nose, 
may  slip  along  the  sides  of  the  ship  without  exploding,  or  else  upon 
exploding  ouly  injure  that  part  of  the  ship  best  protected  by  bulk- 
heads. With  tiring  from  a  distance  of  5  cable  lengths  a  ship  possess- 
ing good  inanoeuvering  powers  may  alter  its  course  00  degrees  in  this 
time. 

From  the  above  conclusions  we  may  establish  the  rule  that  in  single 
combat  whenever  it  is  noticed  that  the  enemy  who  occupies  a  position 
forward  of  the  beam  tires  his  torpedo  in  the  direction  of  the  attacking 
ship,  the  latter  should  rapidly  put  his  helm  over  so  as  to  bring  himself 
bows-on  to  the  direction  of  the  firer;  if  it  be  observed  that  the  torpedo 
has  deviated  or  has  missed  the  target,  the  helm  may  be  quickly  put 
over  again. 

With  above- water  discharge  a  peculiar  sound  is  heard  the  moment 
that  the  torpedo  is  tired;  therefore  by  paying  attention  we  may  observe 
when  a  torpedo  is  launched  from  the  enemy's  ship,  but  with  under-water 
discharge  we  can  only  observe  the  white  cap  that  is  formed  in  certain 
cases  when  the  torpedo  is  fired,  which  it  is  difficult  to  catch  sight  of. 
This  is  one  of  the  many  advantages  of  the  under- water  discharge. 

Ships'  signalmen  may  be  employed  to  observe  when  torpedoes  are 
fired,  and  one  of  them  should  be  especially  instructed  in  this  work. 

135.  Firing  torpedoes  in  shalloic  water  will  prove  unsuccessful  if  the 
torpedo  touches  the  bottom.  All  torpedo  apparatus  do  not  have  sim- 
ilar qualities  in  this  respect;  some  torpedoes  dive  but  little  after  flight; 
others  make  deep  dives.  Systems  of  firing  should  be  developed  for 
which  torpedoes  dive  as  little  as  possible;  categorical  rules  should  be 
prepared  for  prescribing  what  is  the  least  depth  and  what  are  the  con-  i 
ditions  under  which  firing  may  be  conducted. 

136.  Effect  of  cold  icater  upon  torpedoes. — It  has  been  stated  that  Jie 
Whitehead  torpedo  will  not  act  in  a  regular  manner  when  the  tempera- 
ture of  the  water  is  below  plus  4°  0.  [30.2°  F.J.  If  torpedoes  act  unsat- 
isfactorily in  cold  water,  then  this  is  one  of  their  properties  which  must 
be  borne  in  mind.  If  one  torpedo  proves  accurate  under  these  conditions 
and  another  not,  then  this  lack  must  be  supplied.  The  fact  that  a  tor- 
pedo may  stop  its  engine  in  cold  water  has  some  significance  in  war. 
However,  experiments  and  improvements  are  needed  in  this  direction. 

Along  our  Siberian  coasts  there  are  many  places  where  not  only  in 
winter,  but  in  early  summer,  the  temperature  of  the  water  at  a  depth  ,| 
of  15  feet  is  very  low,  and  if  we  can  not  use  our  torpedoes  in  such  wate 
we  may  be  subjected  to  very  undesirable  surprises  in  war  time,  which  j 
should  have  been  foreseen  and  could  have  been  avoided  through  the 
establishment  of  necessary  technical  instructions. 


Chapter  VIII. 
THE  RAM. 


137.  Conditions  governing  the  exclusive  use  of  the  ram  in  battle. — If 
two  adversaries  had  no  guns  or  torpedoes  and  were  only  supplied  with 
rams,  then  the  problem  presented  to  each  would  be  to  place  himself 
within  the  circle  described  by  his  adversary  or  to  place  himself  astern 
of  him  at  close  range.  The  ship  possessing  superiority  in  speed  should 
take  his  position  astern  of  his  antagonist  so  as  to  be  able  to  ram  him 
or  to  deprive  him  by  ramming  of  helm  and  screws.  When  speeds 
are  the  same  it  is  useless  to  try  to  ram  in  an  open  position,  for  to  do 
this  it  is  necessary  to  be  able  to  chase.  Conditions  change  when 
proximity  to  the  shore  or  other  causes  compel  the  chase  to  change  his 
course,  and  then  the  chaser  should  endeavor  to  head  off  his  antagonist 
and  thus  reduce  the  distance  between  them.  By  manoeuvering  in  this 
manner  he  may  approach  within  ramming  distance.  In  manoeuvering 
in  close  waters,  for  example  in  Tranzuud  harbor,  with  vessels  especially 
equipped  for  ramming,  the  one  that  was  able  to  place  himself  astern  of 
his  antagonist  succeeded  in  the  end  in  ramming  the  latter. 

It  was  shown  in  a  previous  paragraph  (130)  that  the  tactics  of  the 
ram  are  in  direct  opposition  to  those  of  the  torpedo.  In  the  former 
case  it  is  preferable  to  be  astern  of,  in  the  latter  to  be  in  front  of,  our 
antagonist.  In  general,  seamanlike  qualities  are  called  into  play  in 
what  relates  to  ramming,  for  upon  attempting  to  ram  it  is  easy  to  have 
one's  own  vessel  rammed  instead.  It  is  very  difficult  to  estimate  cor- 
rectly upon  approaching  an  antagonist  if  his  course  is  perpendicular 
to  one's  own.  Under  these  conditions  it  is  necessary  to  watch  the 
antagonist  closely.  If  his  bearing  does  not  change  the  ships  will  meet, 
and  it  may  happen  that  instead  of  ramming  him  our  ship  will  receive 
the  blow,  which  is  what  we  are  endeavoring  to  avoid;  therefore  it  is 
better  for  us  to  reduce  the  angle  of  bearing.  If  the  angle  of  bearing  of 
the  antagonist  diminishes  somewhat,  our  course  is  a  correct  one;  if  not, 
„  3  must  put  the  helm  over  a  little  so  as  to  cause  the  angle  of  bearing 
to  decrease.  As  the  antagonist  will  probably  do  the  same  thing, 
we  must  be  ready  to  put  the  helm  over  at  once  in  case  the  antag- 
onist heads  suddenly  in  our  direction.  In  doing  this  it  must  not 
be  forgotten  that  besides  the  helm,  the  two  engines  are  at  the  captain's 
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disposal.  If  the  antagonist  continues  to  proceed  on  a  direct  course, 
which  does  not  hinder  us  from  reducing  the  angle,  we  must  try  to 
reduce  it  as  slowly  as  possible,  otherwise  we  may  pass  astern  of  him. 

When  it  becomes  evident  that  the  antagonist's  ram  will  pass  ahead 
of  our  own,  then  before  collision  we  should  put  our  helm  over  so  as  to 
recoil  with  the  bow  in  the  direction  of  the  motion  of  the  antagonist. 
This  relieves  somewhat  our  ram  upon  impact,  and  enables  it  to  be 
withdrawn  with  less  injury. 

138.  "  Stand  by.11* — Before  ramming  it  is  necessary  to  give  the  alarm,. 
"  Stand  by!7'  which  should  be  communicated  to  all  parts  of  the  ship. 
Upon  receiving  this  command  people  should  seize  various  immovable 
objects  so  as  not  to  be  thrown  on  the  deck  by  the  unexpected  impact 
of  the  vessels.  It  is  especially  important  that  this  signal  be  commu- 
nicated to  the  engine  room,  where  the  decks  are  extremely  slippery  and 
where,  upon  slipping,  men  might  fall  into  the  moving  parts  of  the 
machinery.  Before  ramming  it  is  advisable  to  stop  the  engines,  to 
accomplish  which  it  is  well  to  establish  the  rule  that,  before  turning  the 
engine  room  telegraph  to  the  position  "  stop,"  it  will  be  reversed  to  full 
speed  astern  and  then  full  speed  ahead  and  then  immediately  to  stop; 
that  this  would  signify  that  wThen  engines  were  stopped  the  order 
"  stand  by,"  is  to  be  immediately  communicated  to  the  fire  rooms.  In 
some  of  our  ships,  bells  are  supplied  as  fire  alarms;  we  would  suggest 
communication  of  the  signal  "  stand  by  "  through  the  employment  of 
these  bells. 

139,  Sow  to  proceed  after  ramming. — We  must  bear  in  mind  that 
sooner  or  later  the  building  of  ships  with  bulkheads  of  insufficient 
strength  will  come  to  an  end,  and  that  if  the  fore  and  aft  bulkheads  of 
the  wing  passages  be  placed  back  10  feet  from  the  ship's  sides  and  be 
well  built  (which  nowadays  only  happens  by  chance),  then  a  blow  from 
a  ram,  however  powerful  it  may  be,  could  not  sink  a  ship,  and  there- 
fore after  one  blow  were  delivered  and  the  ram  withdrawn  by  going 
astern,  it  would  be  necessary  to  proceed  full  speed  ahead  and  deliver  a 
second  and  even  a  third  blow.  These  blows,  however  weakly  delivered, 
would  pierce  the  outer  plating,  cause  the  wing  passages  to  fill  on  that 
side  and  produce  a  heavy  heel  that  might  result  in  the  capsizing  of  the 
enemy's  ship.  If  upon  receiving  the  blow  the  antagonist  continues  to 
work  his  engines  ahead,  it  may  be  sufficient  upon  withdrawing  the  ram 
to  proceed  full  speed  ahead  with  the  outer  engines  and  slow  astern  with 
the  inner,  from  which  the  ram  would  press  against  the  antagonist's  side 
while  he  is  driving  ahead  (fig.  11).  If  the  under- water  portion  of  the 
antagonist  were  not  sheathed  with  wood,  our  ram  would  rasp  along  the 
under  water  plating  its  whole  length,  as  a  result  of  which  all  of  the  side 
compartments  on  one  side  would  be  filled,  and  if  the  antagonist  did 
not  take  immediate  measures  to  right  his  ship  it  would  capsize  in  a 
very  short  time. 


*  In  Russian,  "derdjes,"  meaning  to  hold  on. — Note  by  translator. 
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140.  How  to  act  upon  being  rammed. — A  ship  desiring  to  rain  an  antag- 
onist should  be  prepared  for  being  rammed  itself,  and  no  captain  can 
rest  assured  that  he  will  not  be  rammed  in  battle.  All  precautions  pre- 
scribed by  the  collision  rules  must  be  observed;  that  is,  the  spread  of 
the  water  must  be  localized,  means  must  be  prepared  for  stopping  leaks, 
and  additional  means  must  be  devised  to  keep  the  ship  upon  an  even 
keel.    These  details  relate  to  collision  exercises  (unsinkability). 

It  is  the  province  of  tactics  to  direct  us  how  to  manoeuver  after  being 
rammed,  so  as  not  to  be  subjected  to  another  blow  or  suffer  injury  to  the 
whole  of  the  plating  upon  one  side.  The  most  important  thing  for  the 
commanding  officer  of  the  rammed  ship  to  do  is  to  turn  his  vessel  bows 
on  to  the  enemy,  so  that  the  second  blow  will  not  be  received,  which 
can  be  accomplished  successfully  only  when  the  ramming  vessel  is 
handled  badly.  If  the  blow  be  received  near  the  stern,  full  speed  ahead 
must  be  maintained,  so  as  to  utilize  the  time  during  which  the  antag- 
onist backs  to  clear  his  ram,  and  then  shoot  ahead  of  him.  After  this, 
if  he  succeeds  in  withdrawing  3  or  4  cable  lengths,  and  the  con- 
dition of  the  ship  requires  the  engines  to  be  stopped  for  placing  col- 
lision mats,  or  for  other  reasons,  one  of  the  engines  should  be  given  full 
speed  astern  and  the  ship  turned  so  as  to  bring  the  antagonist  to  bear 
on  the  bows  and  to  hold  him  in  this  position  by  the  movement  of  the 
ship.  If  the  antagonist  wishes  to  ram  again,  and  our  ship  can  not  be 
turned,  we  must  proceed  with  both  engines,  turn  the  ram  toward  the 
antagonist,  and  receive  his  blow  with  our  ram. 

We  may  also  nianceuver  differently;  e.  g.,  at  the  moment  a  blow  is 
received  upon  the  starboard  side  our  stern  pays  off  to  port.  If,  when 
this  happens,  the  starboard  engine  be  backed  full  speed  the  turn  is 
increased,  and  the  ship  will  have  taken  up  a  progressive  motion  to  the 
left  and  will  swing  away  from  the  antagonist's  ram.  Then,  if  he  delays 
as  much  as  ten  seconds  between  the  time  of  withdrawal  of  his  ram  and 
that  of  starting  his  engines  ahead,  our  ship  may  pass  ahead  of  his  ram, 
for,  notwithstanding  the  backing  of  the  starboard  engine,  the  rammed 
ship  will  retain  its  progressive  motion  ahead.  As  soon  as  the  antag- 
onist's ram  is  withdrawn,  should  the  ship  heel  heavily,  it  is  necessary 
to  proceed  full  speed  ahead  with  the  starboard  engine  and  put  the  helm 
hard  aport,  so  as  to  turn  the  stern  away  from  the  enemy  with  the  helm. 
The  most  important  matter  here  is  that  the  engines  must  be  promptly 
reversed,  one  speed  to  another.  If  the  blow  be  received  forward,  near 
the  bow,  and  if  the  ships  preserve  after  impact  the  position  in  which 
they  met  (as  in  fig.  12),  it  is  better  to  give  the  starboard  engine  full  speed 
astern  and  proceed  slow  ahead  with  the  port,  and  to  turn  one's  ship 
bows  on  to  the  antagonist,  after  which  we  may  ram  with  our  own  ship, 
if  it  is  possible  to  move,  or  prepare  to  receive  a  second  blow  by  turning 
our  bows  toward  him  if  he  advances  to  ram  again,  or  to  retain  him  upon 
the  bow  for  torpedo  and  artillery  tire,  should  he  choose  a  position  ren- 
dering this  possible. 
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If,  after  being  rammed  near  the  bow,  the  enemy  retains  the  position 
shown  in  fig.  11,  it  is  better  for  the  ramming  ship  to  proceed  with  his 
engines  full  speed  astern.  If  the  antagonist  moves  ahead,  so  that  his 
bows  escape  onr  ram,  we  may  proceed  ahead  on  the  engines  and  ra 
him  before  he  succeeds  in  escaping  across  our  own  bows.  If  he  backs 
and  tries  to  retire,  we  should  turn  one  engine  ahead  and  put  the  helm 
over,  so  as  to  turn  our  bows  toward  him  quickly.  This  is  the  mos 
favorable  position  when  the  adversary  is  near  at  hand. 

Ill,  Meeting  boivs-on. — In  discussing  the  question  of  approaching  an 
adversary  we  have  considered  what  should  be  done  if  he  declined  t 
meet  us  bows  on.     If  he  accepts  such  a  meeting  and  turns  his  ship 
toward  us — that  is,  does  what  we  do — the  stems  of  the  ships  will  com 
in  contact. 

The  opinion  prevails  to  day  that  the  bows- on  collision  of  two  heavy! 
ironclads  will  result  in  the  sinking  of  both  of  them,  and  that  conse- 
quently both  ships  had  better  decline  such  an  encounter.    The  com- 
manding officer,  however,  who  happens  to  be  the  more  cautious  and 
begins  to  change  his  bearing  so  as  to  avoid  such  a  collision,  places  him-; 
self  in  a  position  favorable  for  being  rammed,  for  his  antagonist  has! 
only  to  maintain  his  original  course  to  enable  his  ram  to  strike  the  side 
of  the  former's  ship.     We  may  therefore  arrive  at  the  conclusion  that 
it  is  unwise  to  be  prudent  in  this  case,  and  it  is  best  to  maintain  one'sll 
course  straight  for  the  antagonist.     Let  us  consider,  however,  whatl 
dangers  are  superinduced  by  the  bows-on  meeting  that  might  result 
in  the  loss  of  both  ships.     The  force  of  the  blow  is  proportionate  to  jj 
the  square  of  the  velocity;  that  is,  a  shock  at  ten  knots  is  four  times 
greater  than  that  at  five  knots.    If  we  express  the  vis  viva  in  foot-tons 
we  obtain  figures  so  enormous  that  they  pass  our  conception.     Let  us 
assume  the  impact  of  a  ship  at  normal  speed  as  equivalent  to  the  fall 
of  a  body.    To  impart  to  a  body  falling  freely  through  space  a  velocity  j| 
of  5  knots  it  must  fall  1.2  feet ;  10  knots,  corresponding  to  a  height  of 
4.5  feet j  15  knots,  to  10.5  feet;  20  knots,  to  17.3  feet;  25  knots,  to  27.5 
feet;  30  knots,  to  39.7  feet.     In  this  manner  the  torpedo  boat  SoJcol, 
moving  at  a  speed  of  30  knots,  acquires  a  velocity  which  corresponds 
to  a  fall  from  a  fourth- story  window,  that  is,  39.7  feet.     We  know  that 
people  falling  from  this  height  to  the  pavement  are  dashed  to  pieces, 
and  if  we  were  to  drop  the  SoJcol  from  the  same  height  it  naturally 
would  float  no  longer,  as  it  would  be  completely  disintegrated. 

We  know,  however,  that  if  a  net  be  spread  in  the  street  so  that  any- 
one falling  from  a  fourth  story  window  will  strike  upon  it,  the  man  will 
be  recovered  completely  uninjured.  If  the  SoJcol  did  not  possess  a  very 
sharp  bow  but  ended  abruptly  in  a  transverse  bulkhead,  like  a  loco- 
motive, and  ran  into  a  granite  wall,  the  effect  would  be  the  same  as 
from  a  railroad  collision.  As  the  matter  stands,  however,  the  SoJcol 
has  a  very  sharp  entrance,  and  necessarily  less  durability  in  the  fore 
and  aft  direction  than  in  the  thwartship,  so  that  if  it  struck  a  wall  its 
momentum  would  not  allow  it  to  stop  abruptly;  its  bow  section  would 
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begin  to  yield,  from  which  the  vis  viva  of  the  whole  vessel  would  gradu- 
ally be  absorbed.  This  crushing  in  of  the  bows  of  the  SoTcol  plays  the 
same  role  as  the  net  in  checking  the  fall  of  a  person  from  an  upper 
story  of  a  house. 

What  has  just  been  said  in  relation  to  the  Solwl  applies  exactly  to 
every  ramming  ship.  If  we  assume  two  large  ironclads  directing  their 
course  toward  one  another,  bows  on,  ram  to  ram,  then  when  the  rams 
come  in  contact  each  of  the  ironclads  must  stop,  and  consequently  each 
of  them  will  receive  the  force  of  the  blow  just  as  if  it  were  ramming 
an  immovable  wall  sheathed  with  some  extremely  durable  material; 
the  fastenings  of  the  ram  and  of  the  bow  in  general,  being  weaker  than 
those  of  the  whole  ship,  yield  first.  First  of  all,  the  rivets  give  way  and 
the  stem  is  forced  inward,  then  probably  the  whole  bow  is  pressed  in, 
while  the  body  of  the  ship  remains  practically  unhurt  and  does  not  leak, 
as  the  plating  of  the  decks  receives  the  shock.  Then  the  ship's  boilers, 
condensers,  and  heavy  machinery  would  possibly  be  displaced,  but  this 
would  occur  only  in  case  they  are  improperly  secured. 

Under  ordinary  circumstances  the  rupture  of  the  rivets  around  the 
ram  would  be  preceded  by  certain  deformations  of  the  metal  of  the 
stem,  aud  when  the  force  attains  the  necessary  magnitude  a  rupture 
of  the  rivets  will  occur.  The  interval  of  time  between  the  moment  of 
meeting  of  the  rams  and  the  tearing  away  of  the  riveting  is  very  small, 
but  it  exists,  and  a  chronograph  could  indicate  its  magnitude.  If  we 
assume  that  the  ship  has  a  speed  of  15  knots  and  that  the  working  and 
yielding  of  the  rivets  is  equivalent  to  3  inches  of  the  movement  of  the 
ship,  we  obtain  an  interval  of  0.01  of  a  second,  which  is  easily  measur- 
able by  the  chronograph.  Let  us  assume,  further,  that  the  elasticity 
of  metal  and  the  strength  of  hull  of  one  of  the  ships  is  such  that 
this  yielding  takes  place  somewhat  before  the  lapse  of  this  0.01  of  a 
second,  and  that  in  the  other  ship  it  takes  place  later,  then  the  first 
ram  will  be  disrupted  sooner,  and  this  may  be  enough  to  save  the 
second  ram  from  disintegration.  What  happens  is  the  same  as  when 
one  egg  is  struck  against  another — one  breaks  and  the  other  remains 
entirely  whole.  It  must  be  remembered,  however,  that  the  meeting 
of  ram  to  ram  in  a  manner  so  exact  that  one  ram  does  not  slip  off 
from  the  other  is  an  extremely  unlikely  occurrence.  In  the  first  place, 
rams  are  placed  at  different  heights,  and  then  they  may  slide,  one 
away  from  the  other,  by  reason  of  the  lack  of  their  vertical  corre- 
spondence (fig.  13).  Besides  this,  the  stems  in  which  rams  terminate 
may  possess  different  curvatures,  which  serve  to  render  the  slip  of 
one  ram  off  from  another  very  probable,  so  that  a  case  where  two 
ships  will  impinge  one  upon  another  in  such  a  manner  that  their  rams 
do  not  deflect  would  be  such  as  to  be  most  improbable. 

When  one  ram  slips  along  another  the  ships  do  not  experience  a  shock 
that  is  disproportionate  to  their  endurance,  and  it  may  happen  that  the 
result  of  such  a  glancing  blow  will  cause  both  ships  to  heel  in  opposite 
directions.    A  moment   later   the  round  parts  of   their   bows   come 
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together,  and  it  is  possible  that  two  ships  so  placed  would  glance c| 
1'rorn  one  another  without  doing  more  than  deforming  their  bows  m, 
the  stem.  If  one  of  the  rams  or  both  begin  to  tear  away  the  othei- 
plating,  then  the  ships  will  not  pass  by  after  having  delivered  a  glancir 
blow,  but  will  continue  to  expend  their  energy  in  destroying  the  sheat ! 
ing  and  other  portions  of  hulls  near  the  bows.  We  can  not  believe  thi 
impact,  bows-on,  is  fatal  for  the  ships  in  all  cases,  and  would  couns! 
commanding  officers  not  to  fear  such  encounters. 


Fig.  14. — Effect  of  sharp  entrance  upon  results  of  direct  impact  of  rams. 

142.  Improvements  in  rams. — It  may  happen  that  one  ramming  I 
has  a  narrow  entrance  and  the  other  a  broad  one;   in  this  case 
narrow  ship  has  the  greater  chance  of  injuring  its  antagonist  witho' 
receiving  injury  itself  (fig.  14).    A  narrow  entrance,  however,  is  urn 
sirable,  as  it  does  not  insure  sufficient  strength  to  the  ram  in  a  latl 
direction.    If  the  ram  strikes  a  ship  that  is  under  way,  then  at  t 


moment  of  impact  it  exposes  itself  to  the  lateral  shock  of  its  antaj 
nistj  in  consequence  of  which  it  may  yield.    Such  cases  often  occur  wl 
a  ram  strikes  a  ship  under  way,  and  in  these  respects  not  only  are  tl 
rams  of  sharp  ships  weak,  but  also  rams  of  ordinary  ironclads  wi\ 
full  entrance.    To  obviate  these  difficulties  rams  should  be  constructe 
with  lateral  reenforcing  ribs.    We  would  advise  giving  these  ribs 
much  more  solid  form  than  they  commonly  receive,  and  also  that  tl 
be  constructed  with  teeth  (fig.  15).     Upon  meeting  bows-on,  these  t< 
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Iwould  te<'ir  away  the  plating  of  the  antagonist  and  rip  open  his  sides. 
|Tliey  also  afford  another  advantage  in  that  they  tend  to  impart  a  rotary 
jiuotion  to  one's  vessel  with  respect  to  an  opponent,  which  results  in 
(placing  our  ram  in  better  position  and  in  throwing  our  side  and  stern 
away  from  our  adversary's  ram.  Without  these  teeth  the  ramming 
ships  would  develop  a  turning  couple  and  the  rammed  vessel  not,  so 
Ithat  it  might  happen  that  after  coming  to  rest  the  role  of  the  ships 
'would  become  reversed,  and  the  ship  that  originally  rammed  its 
antagonist  would  itself  receive  a  blow. 


Chapter  IX. 
PREPARATION   FOR  WAR. 


143.  Preparedness  of  ships  for  war. — Every  ship  in  commission  must 
be  prepared  for  war  at  all  times,  and  the  naval  regulations  require  a 
vessel  to  be  ready  for  action  when  approaching  a  foreign  port,  even  in 
time  of  peace.  Declaration  of  war  may  come  so  quickly  to  day  that 
the  measures  prescribed  by  the  regulations  should  be  rigidly  enforced, 
especially  in  those  cases  where  ships  are  to  remain  for  long  periods  of 
time  without  telegraphic  communication. 

It  frequently  happens,  however,  that  upon  approaching  foreign  sea- 
ports much  more  attention  is  paid  to  cleanliness  and  outward  appear- 
ance than  to  compressing  air  for  torpedoes  or  making  other  military 
preparations.  However  strict  the  requirements  for  preparedness  for 
war  may  be,  peace  conditions  nevertheless  engross  attention  to  such 
an  extent  that  when  news  of  war  is  received  great  preparations  for 
war  will  be  called  for.  We  must  admit  honestly  that  systematic  timely 
preparation  in  all  directions  of  this  nature  is  not  a  trait  of  our  national 
character,  but  the  Russian  readily  sets  to  work  when  called  on  by  the 
turn  of  affairs,  and  we  remember  with  pleasure  the  busy  days  not  long 
ago  when  two  squadrons,  under  the  general  command  of  Admiral  S.  P. 
Tirtov,  were  put  upon  a  war  footing.  The  work  fairly  boiled  and  the 
ships  vied  with  each  other  in  rapidity  and  fullness  of  their  preparations. 
These  preparations  may  be  divided  into  two  headings :  (1)  Preparations 
for  war.     (2)  Preparations  for  battle. 

Preparations  for  war  consist  in  doing  away  with  everything  necessi- 
tated by  conditions  of  peace  cruising  only  and  in  converting  everything 
to  the  fullest  degree  possible  into  an  engine  of  war,  allowing  everything 
to  remain,  however,  that  is  indispensable  to  the  exigencies  of  life  afloat 
and  to  the  health  of  the  crew.  It  may  appear  that,  in  accordance  with 
the  fundamental  principle  tbat  the  fleet  exists  for  war,  nothing  super- 
fluous should  be  left  on  board.  But  this  is  not  so.  Human  beings  are 
always  human  beings,  and  must  be  taken  as  they  are  found.  We  there- 
fore declare  openly  and  frankly  that  a  ship  is  not  prepared  for  war  in 
time  of  peace,  and  we  shall  enumerate  those  points  in  this  regard  to 
which  attention  must  be  directed. 
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It  is  useful  to  practice  preparations  for  war  from  time  to  time  during 
peace.  War  is  an  examination,  the  time  for  holding  which  does  not 
depend  upon  ourselves.  Preparation  for  war  is  a  preparation  for  this 
examination,  and  if  we  never  make  such  preparation  we  must  not  be 
surprised  if,  when  the  time  comes,  we  make  a  bad  showing. 

144.  Precautions  against  fire. — When  ironclads  were  introduced  many 
said  that  serious  fires  could  never  occur  on  board  of  them.  Prac- 
tice shows,  however,  that  this  is  not  so  and  that  fires  are  still  to  be 
dreaded.  Any  fire  may  be  put  out  with  a  few  pails  of  water  when  it 
starts,  therefore  precautions  must  be  taken  that  in  time  of  battle  all 
receptacles  are  kept  filled  with  water.  It  is  also  important  that  main 
fire  service  pipes  be  constructed  for  constant  pressure,  so  that  in 
time  of  need  hose  may  be  employed  for  extinguishing  fire  by  those 
persons  who  happen  to  be  in  the  vicinity  without  any  sounding  of  the 
general  fire  alarm.  If  the  fire  apparatus  is  not  constructed  to  withstand 
pressure  the  necessary  result  may  be  obtained  by  taking  a  few  precau- 
tions. For  example,  a  line  of  hose  may  be  kept  hoisted  to  half  the 
height  of  the  mast  aud  the  end  let  overboard.  If  the  fire  pumps  are 
kept  pumping  through  this  length,  the  necessary  head  of  water  will 
always  be  maintained. 

145.  Throwing  away  articles  useless  hi  battle. — There  are  many  arti- 
cles on  board  of  every  ship  which  are  useless  and  even  harmful  in 
time  of  war  and  of  battle.  In  many  vessels  there  are  linings  under 
wooden  decks,  which  are  only  installed  for  appearance  sake.  These 
linings  should  be  torn  out  and  thrown  overboard.  There  is  no  need 
of  preserving  them,  for  war  will  demonstrate  their  utter  uselessness 
and  afterwards  they  would  never  be  replaced.  Very  careful  measures 
are  needed  to  effect  the  removal  of  all  such  useless  articles  from  ship- 
board. Fifteen  years  later  it  is  very  probable  that  they  will  begin  to 
install  such  things  again,  but  this  is  no  reason  for  preserving  before  a 
war  such  a  useless  collection  of  rubbish.  It  is  common  nowadays  to 
install  upon  gun  decks  various  cupboards  and  shelves  for  cartridge- 
bags,  etc.  These  are  superfluous  and  are  but  food  for  fire,  and  in  our 
opinion  should  also  be  removed  and  thrown  away  as  material  liable  to 
cause  injury  in  a  fight. 

As  expressed  by  an  experienced  and  capable  French  admiral,  "  Le 
premier  luxe  a  bord  d'un  batiment  est  le  vide."  Space  is  in  fact  a 
luxury  from  a  war  standpoint  and  efforts  must  be  made  to  secure  it. 
Merchaut  seamen  realize  this,  and  upon  visiting  the  deck  of  a  large 
merchant  steamer  one  is  astonished  at  the  absence  of  obstructions, 
while  at  the  same  time  everything  is  supplied  that  is  necessary  for  per- 
forming all  requisite  work  with  a  small  crew.  When  the  author  took 
command  of  the  corvette  Vitiaz,  he  sent  ashore  two  fish-booms, 
weighing  6,000  pounds,  and  cruised  three  years  without  them,  and 
without  a  fish  tackle;  but  the  commanding  officer  who  succeeded  him 
reinstated  them  in  place,  probably  because  he  did  not  realize  the  force 
of  the  idea  that  space  is  a  luxury. 
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146.  The  painting  of  ships. — Many  experiments  have  been  made  for 
determining  the  problem  of  the  most  suitable  paint  to  be  used  on  ships 
in  war.  At  one  time  seamen  differed  greatly  in  their  views,  and  we 
have  seen  vessels  painted  in  various  shades  with  a  view  to  determining 
the  best  color  to  adopt.  We  may  safely  conclude  as  follows:  White 
renders  a  ship  less  visible  in  daytime  against  a  sea  horizon  than  black. 
Black  is  less  visible  against  a  green  background  than  white,  but  against 
a  background  of  rock  not  of  a  green  tint  white  is  the  least  conspicuous 
color.  At  night  white  is  less  visible  than  black  in  tlie  absence  of  elec- 
tric search  lights;  when  electric  lights  are  employed  the  conditions  are 
reversed.  Shiny  paint  is  always  more  visible  than  a  dead  color.  From 
the  above  reasons  dead  gray  is  the  very  best  color  that  can  be  used. 
As  regards  the  shade,  whether  blue,  green,  or  yellow,  the  preference  is 
to  be  given  to  the  yellow,  for  this  approximates  most  nearly  to  the  color 
of  rock  and  of  the  obscured  horizon. 

147.  Inspection  of  icater -tight  bulkheads. — It  yet  remains  evident  that 
necessary  attention  is  not  directed  to  water-tight  bulkheads,  and  on 
most  ships,  as  we  have  seen,  the  matter  is  neglected  both  from  the 
standpoint  of  construction  as  well  as  that  of  preservation.  There  is  no 
reason  for  surprise  if  a  ship  sink  as  the  result  of  a  blow  received; 
one  should  rather  be  surprised  if  under  these  conditions  the  ship  did 
not  sink.  In  time  of  peace  the  good  condition  of  the  bulkheads  is 
an  important  matter;  in  time  of  war  it  is  of  vital  importance,  and  he 
who  closes  his  eyes  in  peace  to  the  imperfections  of  his  bulkheads  will 
have  his  eyes  opened  in  war.  It  will  be  too  late  to  make  discoveries 
when  the  ship  begins  to  fill  with  water. 

In  many  cases  ventilating  ducts  without  valves  capable  of  being 
hermetically  sealed  pass  through  water-tight  bulkheads.  The  removal 
of  these  ducts  in  time  of  peace  requires  the  consent  of  various  adminis- 
trative bodies;  but  when  war  draws  near  we  must  act  upon  our  own 
responsibility  and,  without  awaiting  permission,  remove  the  pipe  joints 
from  the  bulkheads  and  close  the  openings  with  simple  wooden  sheath- 
ing. Wood  swells  when  wet  and  prevents  water  from  passing.  We 
need  not  repeat  here  all  that  we  have  said  in  previous  papers,  and  espe- 
cially in  our  work,  Elements  of  the  Fighting  Qualities  of  Men-of-War. 
We  shall  confine  ourselves  to  stating  briefly  that  all  bulkheads  must  be 
examined  before  war,  and  care  must  be  taken  to  see  that  they  are 
actually  water-tight. 

148.  Pumping  systems. — The  ship's  pumping  systems  must  be  carefully 
tested  by  admitting  water  into  various  compartments  of  the  inner  bot- 
tom, and  then  pumping  this  water  out  separately  by  each  pump  and  by 
all  combined.  There  are  always  reasons  why  it  is  not  desirable  to 
admit  water  into  the  compartments;  but  such  difficulties  must  beset 
aside  and  the  captain  should  insist  upon  every  compartment  being 
filled  with  water  and  the  water  expelled  out  of  each  by  the  pumps. 

"Before  doing  this  it  is  well  to  examine  the  suction-pipe  strainers,  both 
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for  the  main  piping  as  well  as  for  direct  branches  leading  to  the  turbines, 
circulating  pumps,  condensers,  etc.  Inspection  by  officers  must  be  made 
everywhere,  for  if  the  captain  of  the  hold  states  that  the  strainers  are 
in  place,  this  does  not  mean  that  the  suction  pipes  are  properly  supplied, 
but  only  that  there  actually  is  a  little  netting  there,  while  the  netting 
may  be  torn  so  as  to  admit  various  objects  that  could  choke  up  the 
suction  system. 

In  many  places  (storerooms,  wine  and  spirit  rooms,  coal  bunkers,  etc.) 
suction  tubes  are  placed  in  the  bottoms  of  compartments,  and  where 
there  are  wooden  decks  which  impede  the  withdrawal  of  water,  holes 
are  made  in  these  decks  to  allow  the  water  to  escape.  They  are 
generally  found  covered  with  oilcloth,  and  it  is  necessary  to  bore  holes 
in  these  coverings  and  to  form  gratings  of  wire  gauze  or  metal  bars,  so 
that  floating  objects  may  not  close  the  openings.  The  oilcloth  should 
be  properly  fastened  down  so  as  not  to  be  liable  to  shift  in  case  of 
pumping  water  from  the  compartment. 

If  the  ship  possesses  appliances  for  filling  her  side  compartments  for 
trimming  ship,  it  is  necessary  to  test  them  and  ascertain  whether  the 
water  enters  into  the  compartments  with  sufficient  rapidity.  This 
must  be  determined  for  each  compartment,  for  it  sometimes  happens 
that  when  the  pipes  are  laid  red  lead  collects  in  the  inside  of  the 
pipes  and  more  than  half  closes  them ;  under  these  circumstances  the 
water  flows  with  extreme  slowness. 

149.  Improvised  protection. — In  time  of  peace  articles  of  equipment 
are  located  in  positions  from  which  it  is  convenient  to  employ  them, 
but  before  the  commencement  of  a  war  it  is  well  to  rearrange  them 
from  the  standpoint  of  use  in  battle,  and  as  far  as  possible  to  employ 
them  for  purposes  of  protection,  bearing  in  mind,  however,  that  any 
change  of  weight  from  below  upward  raises  the  center  of  gravity  of 
the  ship,  which  is  extremely  undesirable. 

In  former  times,  chests,  sails,  etc.,  were  used  as  shelters;  to-day  the 
initial  velocity  of  bullets  and  shells  is  so  great  that  chests,  mats,  and 
even  wooden  sheathing  no  longer  furnish  cover  from  projectiles;  but 
they  would  all  probably  afford  some  protection  from  flying  fragments, 
although  in  close  proximity  to  an  explosion  such  fragments  would 
pierce  even  large  beams.  Chests,  mats,  etc.,  which  afford  no  real  pro- 
tection, nevertheless  constitute  combustible  material,  and  the  question 
arises  whether  it  is  well  to  try  to  use  such  articles  in  this  manner  or 
whether  it  is  better  to  send  them  all  below  to  places  where  they  could 
not  be  ignited  by  the  bursting  of  shells.  We  are  inclined  to  believe 
that  boxes,  chests  (if  not  life-saving  apparatus),  and  other  objects  of  a 
similar  kind,  should  be  kept  below  the  water  line  in  war;  if  this  be  not 
possible,  then,  if  time  permits  before  the  fight,  they  should  be  thrown 
into  an  empty  coal  bunker  or  other  place  where  they  could  not  be 
ignited.  Chests  containing  cork  life-preservers  should  be  near  at  hand 
for  use  in  case  the  ship  sinks. 
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150.  Secure  all  objects  against  displacement  npon  ramming. — Ships 
should  be  so  built  that  no  object,  in  event  of  ramming,  could  be  dis- 
placed; nevertheless,  upon  declaration  of  war  it  is  well  to  examine 
whether  boilers,  condensers,  and  all  articles  of  equipment,  such  as  shells, 
spare  anchors,  torpedoes,  etc.,  are  properly  secured.  All  this  is  very 
important  for  minimizing  injuries  resulting  from  shock  upon  ramming. 
If  it  happen  that  any  object  be  badly  secured,  it  must  be  fastened  down 
with  wooden  battens.  If  articles  of  secondary  importance  be  liable  to 
displacement,  it  does  not  matter;  if  the  boilers  are  liable  to  be  not 
properly  secured,  a  general  catastrophe  is  imminent,  which  may  be 
avoided  by  apparently  insignificant  precautious.  All  this  should  be 
considered  in  due  time. 

151.  The  framings  of  engine-room  hatches,  now  made  largely  of  glass, 
are  of  great  convenience  in  time  of  peace,  but  in  battle  the  glass  would 
be  shivered,  not  only  by  projectiles,  but  from  the  blast  of  our  own  guns. 
Breaking  of  glass  in  the  engine  room,  hatches,  etc.,  may  cause  general 
disaster,  as  the  falling  of  the  fragments  upon  the  cranks  might  put  the 
engine  out  of  action,  and  consequently  place  a  ship  in  battle  in  a  criti- 
cal position.  Not  only  all  glass  of  the  upper  engine  hatch  frames,  but 
all  other  glass,  lights,  and  illuminators  near  the  engine,  should  be 
unscrewed  and  removed,  and  tarpaulins  and  similar  coverings  substi- 
tuted for  them. 

152.  General  preparations. — After  war  is  declared  guns  must  be  kept 
loaded;  projectiles  and  charges  kept  in  readiness;  hand  rails  and 
every  object  likely  to  impede  their  fire  removed;  cartridge  cases  and 
primer  boxes  filled;  Whitehead  torpedoes  charged  with  compressed 
air.  It  is  necessary  to  ascertain  whether  the  chains  are  ready  for 
unshackling,  and  to  make  sure  that  the  unshackling  implements  are  in 
their  proper  places;  the  water  in  the  main  and  auxiliary  boilers  and  in 
the  boilers  of  steam  cutters  should  always  be  heated  by  means  of  sup- 
ply pipes,  and  a  certain  pressure  of  steam  maintained  in  them;  ash 
pans  and  furnace  doors  should  close  well;  the  boilers  themselves  be 
well  sheathed,  so  as  not  to  lose  heat.  Torpedoes  iu  steam  cutters  and 
torpedo  boats  should  be  loaded  and  charged  with  compressed  air,  and 
it  is  necessary  to  decide  what  doors,  hatches,  etc.,  are  to  be  kept  closed, 
to  be  opened  only  under  conditions  of  necessity  for  short  periods  of  time. 

153.  Maintenance  of  the  physical  strength  of  the  personnel. — When 
war  begins,  constant  work  for  the  preservation  of  the  ship  at  night 
commences.  If  this  work  is  to  be  performed  in  addition  to  that  required 
in  peace,  the  whole  crew  will  soon  be  worn  out.  Extreme  exhaustion  of 
the  men  is  to  be  avoided  in  all  manoeuvers,  notwithstanding  that  the 
manoeuvering  work  is  far  from  being  as  severe  as  that  required  in  war; 
therefore,  it  is  necessary  to  reduce  the  amount  of  ship  cleaning  and 
other  such  employments,  and  to  establish  such  a  routine  that  each  man 
who  becomes  fatigued  during  the  night  may  have  a  chance  to  sleep 
during  the  day.     The  best  way  of  accomplishing  this  is  to  assign  time 
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for  this  purpose  after  early  breakfast,  and  clean  ship  with  one  watch 
while  the  other  is  allowed  to  sleep.  Under  these  conditions  the  general 
work  of  instruction  can  be  carried  on  during  the  hours  from  9  to  11  in 
the  morning.  Time  for  rest  after  dinner  ought  then  to  be  increased  by 
one  hour,  so  that  the  men  can  be  free  from  11  a.  m.  to  3  p.  m. 

154.  Alarms. — Bugles  and  trumpets  should  be  kept  ready  for  quickly 
calling  the  crew  to  quarters,  but  it  is  still  better  to  accustom  people  to 
repair  to  their  quarters  on  hearing  the  sound  of  the  boatswain's  pipe, 
as  this  call  may  be  given  more  quickly  than  that  by  bugle  or  trumpet. 

155.  Preparation  for  battle. — There  should  be  posted  on  each  ship  a 
list  of  what  each  man  is  required  to  do  in  clearing  ship  for  action.  We 
present  a  few  points  below  which,  while  not  covering  the  ground  com- 
pletely, call  attention  to  some  matters  of  importance.  The  following 
must  be  done: 

(1)  The  national  flag  must  be  hoisted  at  every  masthead,  whether 
by  day  or  by  night.  This  rule  applies  equally  to  torpedo  boats  and 
steam  cutters. 

(2)  All  skylights  and  all  openings  which  are  of  no  use  in  battle  must 
be  closed,  so  that  in  case  of  the  ship  heeling  over  they  will  not  allow 
water  to  enter. 

(3)  All  bulkheads  and  doors  not  especially  assigned  to  be  kept  her- 
metically closed  must  be  left  open,  so  that  there  will  be  free  access  to 
compartments ;  exception  to  be  made  only  in  case  of  the  spirit  rooms  j 
prisoners  are  to  be  liberated. 

(4)  All  sails  and  other  canvas  articles  are  to  be  wet  down;  this  is 
important  to  prevent  these  articles  from  burning  and  for  the  reason  that 
they  are  then  more  serviceable  in  putting  out  fire.  Nelson,  who  wit- 
nessed the  affair  of  the  Abide  and  Orient,  considered  fire  one  of  the 
chief  dangers  of  a  naval  combat,  and  before  the  battle  of  Trafalgar  he 
ordered  the  hammock  nettings  of  the  Victory  carefully  wet  down  and 
the  davit  boats  lowered  into  the  water;  in  a  word,  that  all  precautions 
against  fire  should  be  taken.  To  this  carefulness  is  to  be  attributed 
the  absence  of  sharpshooters  in  the  tops  of  the  Victory,  as  Nelson  feared 
that  a  careless  shot  or  explosion  might  set  fire  to  sails  and  result  in  a 
frightful  catastrophe,  which  actually  happened  in  the  battle  of  Trafal- 
gar in  the  French  ship  Achille. 

(5)  To  order  the  men  who  are  placed  near  the  line  of  fire  of  their  guns 
to  put  cotton  in  their  ears.  The  chains  are  to  be  unshackled  at  the  first 
shackle  and  to  be  secured  in  position  by  lashings,  so  that  if  the  anchor 
does  break  adrift  at  the  time  of  ramming  it  will  not  carry  the  whole 
chain  with  it,  which  might  result  in  great  damage. 

156.  Hoiv  to  dispose  of  steam  and  pulling  boats  before  a  battle. — The 
following  question  merits  our  attention — should  we  allow  all  boats  to 
hang  at  the  davits  during  battle  or  should  we  lower  them,  as  is  some- 
times done?  At  the  time  of  the  battle  of  the  Yalu,  the  Chinese  fleet 
was  without  boats,  which  had  been  left  at  Port  Arthur  before  putting 
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to  sea.  In  the  American  civil  war  ships  frequently  fought  without 
boats,  or  more  properly,  with  a  very  small  number  of  them.  The  pres- 
ence of  boats  at  the  davits  increases  the  area  liable  to  be  struck ;  con- 
sequently some  shells  which  would  fly  by  unimpeded  strike  the  boats, 
burst,  and  scatter  their  fragments  among  the  people  on  the  decks.  To 
abandon  the  boats  at  sea  before  an  engagement  would  be  to  deprive  our- 
selves of  the  possibility  of  using  them  in  case  of  the  sinking  of  one's 
ship ;  but  it  must  be  borne  in  mind  that  as  a  result  of  prolonged  artillery 
fire  the  greater  number  of  boats  would  probably  be  so  badly  damaged 
that  it  would  be  impossible  to  use  them.  In  any  case,  there  are  weighty 
reasons  for  carrying  boats  and  going  into  action  with  them,  but  there 
are  equally  weighty  reasons  against  carrying  them,  especially  as,  in 
event  of  sinking  in  battle,  greater  trust  would  be  put  by  the  sailors  in 
life-preservers  than  in  the  boats  themselves.  As  both  arguments  have 
equal  weight,  the  commanding  officer  may  decide  for  himself  whether 
he  will  carry  the  boats  or  not.  The  lowering  of  boats  before  entering 
into  battle  would  be  impossible  in  many  cases  on  account  of  existing 
conditions  of  sea  and  wind. 

As  far  as  relates  to  steam  cutters  and  torpedo  boats  there  are  greater 
reasons  for  lowering  them  than  for  lowering  pulling  boats,  and  if  cir- 
cumstances permit  they  should  be  launched  with  full  armament  of  guns 
and  torpedoes.  These  boats  should  manceuver  in  time  of  war  in  the 
proximity  of  the  fighting  ships  and  use  their  guns  so  as  to  injure  the 
adversary;  it  is  best  to  keep  them  astern  of  their  own  ship,  so  that  they 
may  shorten  the  distance  upon  turning.  Torpedo  boats  and  cutters 
should  realize  that  the  fire  directed  toward  them  draws  the  fire  of  the 
antagonist  away  from  the  chief  object  of  attack;  therefore,  every  such 
shot  is  useful;  but  besides  their  passive  value,  such  small  craft  may 
make  a  positive  attack  by  firing  torpedoes,  and  may  possibly  deliver  a 
vital  blow  even  to  a  very  powerful  enemy.  When  the  ships  begin  to 
describe  curves  and  to  manceuver  in  respect  to  other  vessels,  then  steam 
cutters  often  have  afforded  them  a  chance  to  get  in  their  work,  by  which 
possibly  a  whole  engagement  may  be  decided. 


Chapter  X. 
VARIOUS    OPERATIONS, 


157.  Protection  of  a  fleet  at  anchor. — From  the  moment  of  declaration 
of  war  it  becomes  necessary  to  begin  the  defense  of  a  squadron  from 
the  enemy's  torpedo  boats.  The  best  way  to  accomplish  this  is  to 
obstruct  the  harbor  with  booms  and  to  illuminate  protected  areas  by 
search  lights  placed  at  prominent  points  and  defended  by  guns  placed 
alongside  of  them.  We  are  also  in  favor  of  the  establishment,  even  if 
temporary,  of  projectors  and  guns  on  shore,  for  under  these  conditions 
the  effect  of  both,  in  consequence  of  steadiness  of  platform,  is  greatly 
increased. 

If  the  entrance  to  the  harbor  to  be  protected  is  so  broad  that  it  can 
not  be  well  illuminated  and  covered  by  guns  from  the  shore,  or  if  it  be 
impossible  to  mount  guns  and  projectors  on  shore,  it  becomes  necessary 
to  establish  a  floating  defense.  To  this  end  we  may  employ  either 
ships,  boats,  or  else  the  local  craft.  Our  own  boats  possess  the  advan- 
tage of  portability,  and  may  be  despatched  and  recalled  at  will.  Local 
craft  are  still  better,  as  they  afford  a  space  for  the  crew  and  roll  less. 
Besides  this  we  may,  by  employing  local  facilities,  center  the  whole 
defense  at  one  point. 

Temporary  defenses  may  be  constructed  by  placing,  say,  a  barge  with 
two  projectors  and  four  guns  in  the  center  of  a  harbor  and  two  barges 
with  guns  near  the  beach.  The  electric  current  may  be  furnished  to 
the  projectors  on  the  barges  either  by  dynamos  temporary  installed 
on  the  barges  themselves  or  by  dynamos  upon  steam  cutters  secured 
to  the  stern  of  the  barges. 

If  booms  be  constructed,  defense  duty  consists  in  preventing  the 
enemy  from  destroying  them.  If  there  are  no  booms,  the  purpose  of 
the  defense  is  to  discover  the  enemy's  torpedo  boats  and  destroy  them. 

158.  Illumination  of  harbor  with  ships'  projectors. — If  there  is  no  pos- 
sibility of  suitably  obstructing  a  harbor  with  booms  protecting  its 
entrance,  it  becomes  necessary  to  illuminate  it  with  ships'  projectors, 
in  which  case  beneficial  results  may  be  obtained  only  by  employing 
some  recognized  system  of  illumination.    We  present  the  instructions 
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upon  this  subject  included  in  the  orders  of  Vice  Admiral  Kaznakov  to 
the  Practice  squadron  for  the  year  1891 : 

Ships,  in  the  order  of  their  position,  illuminate  the  horizon  by  sections,  and 
endeavor  not  to  allow  any  portion  of  their  section  to  remain  unilluminated. 
Having  projected  the  ray  on  the  horizon,  clamp  the  vertical  side  of  the  search 
light  in  the  desired  position,  and  swing  it  in  a  horizontal  plane. 

The  light  discovering  an  enemy's  vessel  holds  it  covered  with  its  beam,  and  does 
not  change  the  direction  toward  any  other  object. 

In  the  meantime  the  other  lights  continue  to  illuminate  the  horizon,  but  never  turn 
their  rays  upon  the  ship  that  is  already  covered. 

Care  must  be  taken  not  to  illuminate  one's  own  torpedo  look-out  boats,  as  well  as 
one's  own  ships  crossing  the  beams.  In  this  case  employ  a  light-screen  without 
altering  the  position  of  the  light  itself. 

159.  Should  a  squadron  occupying  a  harbor  whose  entrance  is  protected 
remain  with  or  without  lights? — It  is  impossible  to  give  a  general 
answer  to  this  question,  covering  all  cases.  If  protection  with  ship's 
projectors  is  unnecessary,  it  is  safer  to  remain  withoutiSlights,  and,  in 
order  to  farther  conceal  one's  position,  to  place  a  few  coasting  vessels 
in  another  part  of  the  harbor  and  display  lights  from  them.  If,  how- 
ever, the  harbor  is  well  defended,  the  admiral  may  not  deem  it  neces- 
sary to  compel  the  squadron  to  conceal  all  lights,  the  accomplishment 
of  which  is  naturally  attended  at  such  a  time  with  great  inconvenience. 

160.  Choice  of  anchoring  ground  for  ships  in  a  toioivn  harbor  depends 
upon  many  circumstances,  one  of  which  it  is  useful  to  keep  in  mind.  This 
is  the  fact,  that  however  well  a  shir)  be  defended  by  nets,  she  is  neverthe- 
less liable  to  be  destroyed  by  torpedo  boats.  If  the  depth  of  the  water 
under  the  keel  be  great,  the  sunken  ship  will  be  entirely  submerged, 
and  it  will  be  found  very  difficult  to  raise  her.  If  there  be  little  water 
under  her  keel,  the  ship  will  only  fill  with  water,  and  may  be  raised  in  a 
very  short  time  with  squadron  appliances.  It  follows  from  this  that  it 
is  useful  to  place  the  ships  in  that  portion  of  the  harbor  where  they 
will  have  as  little  water  as  possible  under  their  keels. 

161.  The  construction  of  booms  capable  of  protecting  squadrons  from 
ironclads  has  not  been,  with  a  few  exceptions,  practiced  in  any  navy, 
while  in  time  of  war  such  booms  would  have  to  be  employed.  It  would 
be  astonishing  if  a  matter  to  which  no  attention  has  been  given  in  time 
of  peace  should  be  fully  successful  in  time  of  war,  but  nevertheless  the 
question  is  one  of  primary  importance.  It  is  an  easy  enough  matter  to 
construct  a  boom  for  show,  but  skill  is  required  to  construct  one  strong 
enough  to  resist  attack.  We  believe  that  this  subject  should  be  worked 
up  and  practiced  during  peace,  and  that  necessary  structural  material 
should  be  taken  afloat  by  the  squadron  for  this  purpose. 

162.  Upon  the  approach  of  ships  and  boats  to  a  squadron  in  time  of 
tear. — There  is  great  difficulty  in  establishing  such  a  system  of  signals 
that  there  maybe  no  doubt  as  to  whether  the  approaching  ship  or  boat 
is  our  own  or  an  adversary's.  The  system  of  reconnoitering  signals 
should  be  kept  secret  j  here  we  can  give  general  directions  only. 
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Upon  approaching  one's  own  squadron  with  ships  or  boats  it  is  nec- 
essary to  indicate  one's  presence  from  as  far  off  as  possible  by  signals, 
and  not  to  approach  closer  until  permission  is  given.  Should  there  be 
a  line  of  lookout  boats  one  of  them  should  advance,  whereupon  the 
senior  on  board,  whoever  he  may  be,  should  proceed  to  the  deck  of  the 
craft  and  satisfy  himself  that  it  belongs  to  his  own  contryman;  the 
lookout  boat  does  not  give  the  approaching  boat  the  signal  designated 
for  that  night  and  hour  until  this  has  been  done.  It  is  usual  to  forbid 
the  free  approach  of  boats  to  the  proximity  of  the  position  occupied  by 
the  vessels  of  war.  The  boats  of  one's  ships,  after  inspection  by  the 
patrol,  are  allowed  to  pass:  but  boats  that  do  not  belong  to  the  military 
establishments  are  under  no  circumstances  allowed  to  approach  the 
ships;  whatever  they  bring  should  be  delivered  to  the  commissary's 
boat  and  carried  on  board  thereby. 

163.  Parole,  countersign,  and  passivord. — In  some  cases  it  may  be 
found  useful  to  establish  a  parole,  countersign,  and  password,  as  is  done 
in  the  army.  The  instructions  of  Vice- Admiral  Tchikatchow,  who  com- 
manded the  Practice  squadron  in  1884,  serve  to  illustrate  this  point: 

Use  for  the  parole  the  name  of  some  town  or  place;  for  the  countersign,  the  name 
of  a  saint;  for  the  password;  a  military  ohject  or  term.  All  of  these  words  chosen 
are  to  begin  with  the  same  letter;  for  example:  Parole,  Sebastopol;  countersign, 
St.  Simeon;  the  password,  sword  (sablya). 

The  parole,  countersign,  and  password  are  communicated  by  the  commander  in 
chief  of  the  squadron,  in  a  sealed  envelope,  to  the  ship's  commander,  who  is  respon- 
sible for  their  being  kept  secret  by  those  persons  to  whom  he  entrusts  them. 

The  parole  is  only  entrusted  to  officers  and  petty  officers  performing  officers' 
duties ;  the  countersign  to  the  commanders  of  lookout  boats  going  the  round  of  the 
fleet — those  sent  with  orders  along  the  line,  and  to  the  patrol;  the  password  is  given 
to  every  one  performing  sentry's  duties,  and  to  boats  sent  with  orders  or  for  other 
reasons  from  one  ship  to  another. 

The  password  is  employed  to  recognize  one's  own  people,  to  which  end  every 
passing  boat  receives  the  hail,  "Who  goes  there?"  Upon  reply  the  sentries  inquire, 
"What  is  the  password?"     " ." 

Each  approaching  boat  or  sloop,  on  arriving  within  1$  cables'  length  of  the  guard 
boat  or  ship  at  anchor,  stops  its  engine  or  lays  on  oars  and  awaits  the  hail,  and  if  it 
receives  no  hail,  hails  itself. 

The  captain  of  the  watch  or  officer  in  command  of  the  lookout  boat,  upon  observ- 
ing that  the  proper  password  is  given  by  the  approaching  ship  or  boat,  permits  it 
to  approach.  If  the  ship  or  boat  approaches  without  giving  the  password,  the 
sentry  fires  and  the  chief  of  the  watch  gives  the  order  to  sound  the  alarm. 

A  ship  or  boat  passing  by  is  hailed  in  a  similar  manner. 

If,  although  the  regular  password  should  be  given,  there  remains  a  doubt  as  to 
whether  the  hailed  boat  is  our  own,  it  is  not  given  permission  to  come  alongside, 
but  a  boat  is  sent  to  inspect  it. 

The  countersign  is  employed  by  the  officers  commanding  boats  making  rounds  for 
passing  through  the  line  of  scouts.  When  two  boats  meet,  after  the  hail  "Who 
goes  there?"  is  given,  and  after  approaching,  the  one  who  hails  asks  in  a  whisper, 
"What  is  the  password?"  And  upon  receiving  the  reply  the  latter  inquires  in  his 
turn,  so  as  to  ascertain  whether  he  has  been  hailed  by  his  own  boat,  "What  is  the 
countersign?" 

130G4— No.  17,  pt.  2 9 


130 

The  parole  is  employed  by  tlie  chiefs  of  the  various  divisions  of  the  lookout  service 
for  identifying  persons  arriving  with  orders,  or  upon  special  missions  from  the  seniors 
in  command,  etc. 

164.  Protection  of  a  squadron  at  sea. — Some  advise  that  a  squadron 
that  is  to  be  kept  at  sea  off  an  enemy's  coast  should  extinguish  its 
lights  at  night  and  maintain  full  speed,  to  prevent  discovery  by  torpedo 
boats.  Such  precautious  seem  to  us  unsuitable.  Conditions  of  weather 
may  change,  and  various  circumstances  may  necessitate  communica- 
tions by  signal,  which  is  equivalent  to  the  display  of  lights.  In  our 
opinion  it  would  be  more  practical  to  stop  the  engines  at  night  and 
lower  the  torpedo  nets.  The  smaller  ships,  which,  from  their  light 
draught,  do  not  fear  Whitehead  torpedoes,  should  be  placed  in  a  circle 
around  the  larger  vessels,  to  protect  the  latter,  at  such  distances  from 
them  that  they  are  beyond  the  radius  of  action  of  light  guns,  the  firing 
of  which  they  do  not  hinder.  In  case  that  one's  own  lookout  desires  to 
approach  the  squadron,  it  should  show  the  signal  of  recognition  pre- 
viously agreed  upon  for  use  that  night.  Under  the  above  conditions 
the  squadron  may  pass  the  night  more  quietly  than  when  under  way 
without  lights. 

Ships  at  sea  in  time  of  war  should  keep  their  guns  loaded,  but  cir- 
cumstances of  weather  may  be  such  that  spray  may  enter  at  the  muz- 
zles. If  the  guns  are  so  situated  that  the  tompions  may  be  easily 
removed,  tompions  of  the  regular  pattern  may  be  inserted ;  but  if  the 
muzzles  project  far  over  the  side  it  is  useful  to  have  light  tompions 
and  muzzle  bags,  so  that  the  guns  may  be  fired  without  removing 
tompion  or  muzzle  bag.  Firing  with  the  ordiuary  types  of  heavy  tom- 
pions causes  the  shell  to  explode  in  the  bore,  but  if  light  wooden 
tompions  of  ^-caliber  thickness  are  employed  such  an  explosion  does 
not  occur,  as  the  tompion  begins  to  move  from  the  effect  of  compressed 
air  before  the  shell  strikes  it. 

Care  must  be  taken  that  the  water  which  enters  the  gun  does  not 
wet  the  powder,  and  that  there  is  not  much  of  it  in  front  of  the  shell 
before  firing,  as  this  might  endanger  the  safety  of  the  piece.  The  opin- 
ions of  specialists  as  to  how  far  such  conditions  endanger  the  gun  are 
needed. 

165.  Protection  of  a  squadron  in  an  open  harbor. — Said  protection  is 
similar  to  that  of  a  squadron  at  sea;  that  is,  torpedo  nets  are  lowered, 
lookout  boats  sent  out,  etc. 

166.  Is  net  protection  indispensable  for  ships? — Defense  by  nets  was 
greatly  extended  on  shipboard  a  few  years  ago;  it  was  never  very  pop- 
ular with  naval  officers,  but  they  accustomed  themselves  to  it  as  an 
unavoidable  evil.  Bow  and  stern  nets  were  not  provided  for  ships,  for 
the  reason  that  it  was  not  necessary  to  protect  from  injury  such  small 
compartments  as  are  usually  constructed  at  the  extremities  of  vessels. 
This  amounts  to  a  simple  evasion,  for  the  ironclad  Victoria  went  to 
the  bottom  from  the  effect  of  a  blow  received  near  one  of  these  small 
compartments;  as  to  the  stern,  the  presence  there  of  the  screws  and 
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helm  should  prove  an  incentive  to  supplying  this  part  of  the  vessel  with 
the  best  protection  that  can  be  devised,  the  installation  of  which  might 
prove  a  difficult  but  not  impossible  task. 

At  the  present  day  a  reaction  has  set  in  against  net  defense.  It  is 
said  that  the  German  navy  is  doing  away  with  them  and  that  the  French 
are  about  to  take  the  same  step;  also  that  the  cause  for  the  change  is 
the  invention  of  knives  capable  of  cutting  the  netting.  We  are  fully 
aware  that  torpedoes  provided  with  knives  can  cut  through  ordinary 
torpedo  nets;  but  we  are  also  aware  that  it  is  possible  to  neutralize  the 
effect  of  such  cutting  torpedoes  to  a  considerable  extent.  Besides 
devices  already  invented,  there  are  doubtless  many  others  not  yet  devel- 
oped which  should  be  studied  up  as  soon  as  possible.  The  struggle 
between  knife  and  net  should  be  inaugurated  and  invention  should  be 
brought  to  bear  to  develop  the  efficiency  of  the  latter.  If  there  are  no 
torpedo  nets  how  can  it  be  possible  to  protect  ships  from  torpedoes? 
Naturally,  reliance  is  placed  upon  water-tight  bulkheads;  but  thus  far 
no  ships  have  been  constructed  which  possess  immunity  from  destruc- 
tive effects  of  torpedo  explosions.  If  any  nation  possessed  such  ships 
nothing  would  be  easier  than  to  prove  their  qualities.  Practical  results 
from  such  experiments  would  open  our  eyes.  It  might  happen  that  the 
result  of  the  explosion  of  a  torpedo  would  not  only  be  a  large  hole  in 
the  ship's  bottom,  but  also  that  steam  pipes  subjected  to  the  enormous 
pressure  of  200  pounds  per  square  inch  would  burst.  The  bursting  of 
pipes  under  full  pressure  might  result  in  a  most  frightful  catastrophe, 
which,  it  is  natural  to  suppose,  would  in  some  cases  result  in  putting 
the  ship  out  of  action.  Therefore,  even  if  ships  were  strong  enough  in 
point  of  unsinkability,  they  would  have  to  be  protected  just  the  same 
from  the  explosion  of  torpedoes,  from  which  might  result  not  only  the 
bursting  of  pipes,  but  also  the  shattering  of  the  engines,  boats,  plates, 
turret  bases,  and  various  hydraulic  appliances  in  which  enormous  pres- 
sures are  also  maintained. 

Last  summer,  when  in  command  of  a  Practice  squadron,  the  author 
succeeded  in  making  a  number  of  experiments  for  determining  whether 
torpedo  boats  could  approach  a  squadron  practically  unperceived. 
Experiments  were  also  conducted  for  establishing  the  accuracy  of  the 
light  rapid-firing  guns  when  attacking  torpedo  boats  under  way  by 
means  of  movable  pyramidal  targets.  All  precautions  were  taken  to 
render  firing  accurate,  and  as  a  result,  after  having  witnessed  one  night 
attack,  the  author  was  fully  satisfied ;  but  when  the  targets  were  hoisted 
on  board  it  was  discovered  that  no  one  of  them  had  been  struck. 

The  result  of  night  attacks  by  torpedo  boats  indicates  that  they  may  in 
many  cases  approach  an  enemy  almost  unperceived.  How,  then,  can  an 
admiral  protect  his  squadron  from  such  an  attack  in  places  where  there 
are  torpedo  boats  if  the  ships  be  not  provided  with  net  defense?  He 
can  only  cruise  every  night  without  lights  and  at  full  speed.  This  is 
extremely  exhausting  to  the  crews  and  requires  a  great  expenditure 
of  coal — so  precious  in  time  of  war — but  may  be  done  in  lair  weather. 
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In  bad  weather,  with,  fog,  rain,  or  mist,  it  will  be  then  almost  impossible 
to  cruise  the  whole  night  thiough  upon  various  courses  without  lights, 
at  full  speed,  and  at  the  same  time  manage  to  keep  the  ships  together. 

Net  defense  affords  an  admiral  the  possibility  of  acting  as  has 
already  been  explained — that  is,  to  exhibit  his  lights,  to  remain  in  the 
position  he  happens  to  be,  and  to  pass  the  night  quietly,  with  a  minimum 
expenditure  of  coal,  and  find  himself  at  daylight  upon  his  field  of  action. 
If  the  squadron  is  blockading  a  port  it  will  be  enabled  under  these 
conditions  to  continue  its  work.  If  it  is  bombarding  fortifications,  then 
at  night,  by  use  of  its  guns  and  lights,  it  may  hinder  the  enemy  from 
repairing  his  works.  If  the  squadron  is  engaged  in  protecting  a  trans- 
port lleet  it  may  continue  its  protection  throughout  the  night,  etc. 

All  of  the  above- enumerated  advantages  should  be  carefully  consid- 
ered before  deciding  to  do  away  with  torpedo  nets.  If  a  ship  be  without 
nets  the  near  approach  of  boats  at  night  will  cause  confusion,  and  by 
mistake  parts  of  our  own  torpedo  boats  may  be  taken  for  those  of  the 
enemy,  which  leads  to  false  alarms  and  even  to  firing  upon  one's  own 
people. 

167.  Boarding. — If  any  seaman  be  asked  to-day  whether  an  enemy's 
ship  at  anchor  could  be  taken  by  boarding  he  would  reply  that  such  a 
thing  would  be  almost  an  impossibility ;  but  should  the  question  be 
framed  differently,  and  if  he  should  be  asked  if  his  own  ship  possesses 
immunity  against  boarding,  we  would  receive  the  reply  that  a  ship  is 
not  totally  secured  from  boarding  by  an  energetic  adversary.  Seamen 
nowadays  have  given  up  the  idea  of  hand-to-hand  combat  on  a  ship's 
deck,  which  in  former  days  was  a  common  enough  occurrence.  We 
ourselves  believe  that  the  capture  of  a  ship  at  anchor  by  boarding  is 
possible.  Therefore  it  is  necessary  to  i)ractice  such  tactics  both  in 
what  relates  to  attack  as  well  as  to  defense. 

168.  Should  steam  be  maintained. — Let  us  assume  that  war  is  declared, 
and  that  from  strategical  considerations  we  are  expecting  the  appearance 
of  an  enemy  upon  our  coast  at  any  minute.  Eegulations  now  in  force 
in  all  navies  require  that  a  considerable  interval  of  time  be  allowed 
for  the  formation  of  steam  in  cylindrical  and  locomotive  boilers.  This 
interval  is  so  long  that  it  may  greatly  impede  the  movements  of  the 
commander  in  chief  of  the  squadron.  Two  conclusions  may  be  arrived 
at.  Either  the  commander  in  chief  does  not  believe  in  the  necessity  of 
observing  this  prcaution  and  may  order  steam  to  be  formed  without 
holding  to  the  regulations;  or  he  may  order  steam  to  be  maintained  con- 
tinually, which  will  result  in  two  inconveniences:  first,  the  expenditure 
of  coal,  which  is  a  very  precious  material  in  war,  and  second,  the  strain 
upon  and  wearing  out  of  the  boilers.  If  the  chiefs  of  squadrons,  without  1 
observing  the  regulations,  would  order  steam  formed  quickly,  under 
these  conditions  it  could  not  be  raised  in  less  than  two. hours. 

This  interval  is  an  extremely  long  one,  and  it  is  impossible  to  remain 
satisfied  with  it.     Means  should  be  devised  for  raising  steam  in  all  i 
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boilers  from  one  boiler  and  for  rapidly  starting  fires.  These  considera- 
tions are  very  important  from  a  tactical  point  of  view,  both  for  ships' 
boilers  as  well  as  for  those  of  torpedo  boats  and  steam  cutters. 

169.  Scouting  service. — Scouting  begins  with  the  declaration  of  war. 
What  should  be  done  to  render  the  service  efficient?  We  often  hear  it 
said  that  it  is  impossible  for  an  admiral  properly  to  dispose  his  forces 
if  he  knows  nothing  of  the  position  or  the  intentions  of  the  enemy. 
There  is  a  certain  amount  of  truth  in  this  remark,  but  nevertheless 
there  are  limits  beyond  which  we  need  not  pass. 

First  of  all,  we  should  do  all  in  our  power  to  increase  the  limits  of 
our  own  horizon.  To  this  end  a  crow's  nest  should  be  constructed  at 
one  of  the  mastheads  for  signalmen,  with  sufficiently  convenient  means 
of  entrance.  Besides  this  it  would  be  well  to  experiment  with  aero- 
static appliances,  to  determine  how  far  they  may  be  useful  in  time  of 
war.    Particular  attention  is  paid  to  this  matter  in  the  French  navy. 

170.  Observation  stations. — Observation  stations  connected  with  tele- 
graphic cable  along  the  different  capes  of  our  own  coast  are  indispen- 
sable, so  that  when  an  enemy  appears  news  of  his  whereabouts  may  be 
immediately  communicated  to  headquarters,  whence  they  may  be  com- 
municated to  the  admiral  commanding  the  fleet. 

It  is  also  indispensable  to  have  all  observation  stations  supplied  with 
visual  apparatus  for  receiving  messages  from  passing  ships  as  well  as 
for  communicating  to  the  latter  necessary  orders. 

171.  Reconnaissances  by  ships  and  torpedo  boats. — Stations  are  not 
enough  to  furnish  all  necessary  information  concerning  an  enemy. 
Scouting  service  conducted  with  our  own  ships  and  torpedo  boats  is 
indispensable.  Scouting  service  may  be  subdivided  into  near  and  dis- 
tant service.  By  the  term  "  near  service"  is  implied  the  service  in  per- 
forming which  the  ship  does  not  go  out  of  signaling  distance  from  the 
admiral.  It  may  be  direct  or  progressive.  In  the  progressive  way  a 
number  of  ships  are  extended  in  series  so  as  to  remain  within  the  limits 
of  signaling  distance  from  one  another,  and  the  admiral  may  thus  receive 
information  from  vessels  that  are  invisible  from  his  own. 

Distant  service  may  afford  an  admiral  much  useful  information,  but 
its  maintenance  is  attended  with  great  risk  of  loss  of  the  scouting  ship. 
It  must  be  admitted  that  an  enemy  possesses  ships  as  fast  as  our  own, 
and  therefore  should  a  scout  fall  in  with  a  whole  squadron  it  would  be 
destroyed  by  the  superior  forces  of  the  enemy.  Do  the  advantages  to 
be  gained  from  the  employment  of  such  scouts  justify  the  risk  of  their 
destruction?  We  are  inclined  to  think  that  it  is  wise  to  avoid  such  a 
risk  as  far  as  possible.  Ships  should  only  be  sent  on  distant  service 
which  possess  greater  speed  than  the  very  best  ships  of  the  enemy. 
Under  these  circumstances  it  is  better  to  send  out,  not  a  strong  squad- 
ron, but  a  single  swift  vessel  whose  engines  and  seagoing  qualities  may 
be  relied  upon.  One  ship  is  better  for  fulfilling  such  a  task  than  two. 
Two  scouts  offer  twice  the  risk  of  a  capture  on  account  of  the  double 
chance  of  injury  to  machinery. 


134 

172.  Distant  scouts. — Ships  sent  out  as  scouts  should  endeavor  to  see 
everything  and  at  the  same  time  remain  unperceived.  To  this  end 
precautions  should  be  observed  and  measures  taken  that  the  combustion 
of  coal  be  smokeless.  The  best  way  to  prevent  the  formation  of  smoke 
is  by  using  anthracite  or  good  Cardiff  coal,  and  good  fires  should  be 
kept  up  so  that  the  coal  is  completely  consumed.  Forced  drafts  carry 
off  unconsumed  coal  dust,  and  some  torpedo  boats  show  fire  from  their 
stacks,  so  that  forced  draft  should  only  be  employed  by  vessels  upon 
scouting  service  whenever  their  visibility  is  not  a  very  important 
consideration.  Smoke  from  vessels  may  be  observed  at  a  very  great 
distance,  and  therefore  it  is  Very  important  to  devise  and  install  upon 
ships  of  war  apparatus  for  obviating  the  formation  of  smoke. 

It  must  be  borne  in  mind  that  it  is  very  difficult  to  recognize  a  ship 
when  it  is  protected  by  a  shore  background,  and  therefore  if  our  ship 
is  near  land  and  sees  another  ship,  this  does  not  signify  that  we  have 
been  observed.*  If,  however,  we  see  another  ship  projected  upon  a  back- 
ground of  the  land,  our  ship,  in  all  probability,  has  already  been  sighted 
if  without  such  background  herself. 

In  relation  to  a  clear  or  cloudy  horizon  the  following  may  also  be 
stated :  Visibility  is  much  greater  in  the  direction  of  the  clear  than  of 
the  cloudy  horizon.  Clear  and  obscured  horizons  may  be  attributable 
to  the  low  altitude  of  the  sun;  moreover,  when  the  sun  is  high,  clear 
and  obscured  horizons  are  caused  by  meteorological  conditions:  the 
clear  horizon  is  upon  the  side  of  the  clear  sky;  the  cloudy,  upon  that 
of  the  clouds. 

When  a  vessel  is  sighted  we  inspect  it  to  determine  what  it  is  and 
whither  bound.  '  In  order  that  we  may  be  less  readily  perceived,  and 
to  determine  more  exactly  in  what  direction  the  ship  is  bound,  the 
best  thing  to  do  is  to  put  the  bow  or  stern  of  our  ship  in  the  direction 
of  the  discovered  vessel  and  stop  the  engines.  Having  ascertained  as 
far  as  possible  what  the  ship  appears  to  be,  we  must  decide,  in  accord- 
ance with  circumstances,  how  to  proceed.  If  there  is  reason  to  suppose 
that  the  discovered  ship  is  a  vessel  of  war  weaker  than  our  own,  or  else 
a  merchant  ship  subject  to  seizure  or  search,  we  must  endeavor  to  head 
it  off.  There  are  several  theoretical  methods  for  determining  the  course 
to  be  taken  by  our  ship  at  a  given  speed  in  order  to  approach  another 
ship  as  soon  as  possible.  The  true  course  to  take  is  that  for  which  the 
distance  from  the  pursued  vessel  diminishes  and  its  bearing  remains 
constantly  the  same.  We  will  assume  that  the  commanding  officer  * 
makes  no  great  mistake  if  he  heads  off  30  degrees  from  the  bearing 
of  the  chase  and  then  observes  whether  the  angle  of  bearing  of  the 
latter  increases  or  diminishes.  If  the  angle  of  bearing  increases  it 
must  be  diminished  to  the  point  for  which  it  remains  constant.  Let  us 
assume  that  the  chase  bears  originally  north  45  degrees  east,  and  that 
the  chaser  proceed  on  a  course  north  15  degrees  east.  If,  after  the 
lapse  of  a  certain  interval  of  time,  the  chase  appears  nearer  and  bears 


135 

about  north  48  degrees  east,  our  course  should  be  changed  10  degrees 
to  the  right;  but  if  the  chase  shows  a  bearing  of  north  42  degrees  east, 
we  should  head  off  10  degrees  to  the  left  and  head  on  a  course  north  5 
degrees  east.  The  change  of  course  is  continual;  the  bearing  of  the 
chase  remains  constant. 

Having  captured  a  merchant  vessel  it  is  necessary  to  proceed  in 
accordance  with  international  law  and  follow  our  instructions.  Should 
the  captured  shij)  carry  troops,  all  weapons  should  be  confiscated  and 
taken  on  board  our  own  vessel.  If  there  is  no  time  to  do  this  they 
must  be  thrown  overboard. 

173.  Should  scouts  engage  an  enemy f — The  commander  of  the  scouting 
vessel  should  be  acquainted  with  the  opinions  of  his  admiral  as  to  how  he 
should  act  upon  meeting  an  enemy's  ship.  Differences  of  opinion  exist 
on  this  point.  Some  assert  that  a  scout  should  not  under  any  circum- 
stances give  battle,  if  his  task  be  the  collection  of  information.  Others 
consider  that  a  dispatch  vessel  should  not  ordinarily  give  battle,  but 
if  circumstances  are  such  that  a  dispatch  vessel  can  do  an  enemy 
much  harm  he  should  not  lose  the  chance. 

Suppose  that  a  scout  approach  a  port:  it  should  send  out  its  steam 
cutter  to  ascertain  whether  the  enemy's  squadron  is  there  or  not. 
Upon  entering  the  harbor  the  cutter  may  be  favorably  placed  for 
torpedo  attack.  Without  taking  advantage  of  this  it  should  leave  the 
harbor  unnoticed.  If  it  fire  torpedoes,  although  it  might  do  much 
injury  to  the  enemy,  it  would  nevertheless  at  the  same  time  indicate 
our  presence,  and  it  might  follow  that,  although  the  enemy  lost  a  ship, 
yet  the  cruiser  would  be  taken  in  the  chase  that  would  ensue,  and  the 
admiral  thus  deprived  of  all  news  concerning  the  enemy. 

Let  us  assume  another  case:  that  a  scout  meet  weakly  protected 
troop  ships :  if  he  should  immediately  turn  back  and  convey  this  infor- 
mation to  the  admiral  as  quickly  as  possible  there  is  no  doubt  that  he 
would  have  performed  his  duty  as  a  scout  exactly.  If  he  threw  him- 
self in  the  midst  of  the  transports,  destroying  them  with  guns  and  tor- 
pedoes, he  might  inflict  an  enormous  loss  upon  the  enemy,  although 
there  is  a  chance  that  he  would  be  sunk  himself  without  conveying  the 
news  of  the  landing  expedition  to  the  admiral.  Judging  from  a  theoret- 
ical standpoint  it  would  be  better  not  to  prohibit  a  scout  from  under- 
taking military  operations,  and  we  assert  that  such  men  as  Nelson, 
Suvorow,  or  Napoleon  would  have  praised  the  scouts  who  undertook 
such  work,  even  if  beaten  without  conveying  the  necessary  information 

174.  Opinion  of  Suvorow  on  reconnoitering. — Suvorow  was  not  greatly 
in  favor  of  scouting  duty.  In  Colonel  Orloff's  work  (Suvorow)  we  find 
the  following: 

One  fine  morning  Suvorow  gave  a  good  lesson  to  Shulter,  who  suggested  performing 
reconnoitering  duty — a  favorite  occupation  of  the  Austrian  commanders,  who  wish 
to  show  their  activity  without  accomplishing  anything  serious.  Suvorow  cried  oat 
in  exasperation:  "Reconnoitering!  I  wish  none  of  it.     Such  work  is  only  good  for 
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cowards  to  forewarn  the  enemy.  Whoever  wishes  can  always  find  the  enemy  with- 
out it.  Concentration — bayonets — cold  steel — attack — charge — that  is  my  way  of 
reconnoitermg." 

175.  Information  conveyed  privately. — Besides  news  received  publicly, 
it  is  necessary  to  provide  for  the  receipt  of  information  from  private 
sources.  The  best  way  to  secure  this  is  through  the  use  of  spies,  and 
the  fleet  in  which  this  service  of  espionage  is  widely  and  systematically 
organized  possesses  great  tactical  and  strategical  advantages  over  an 
adversary.  In  the  late  war  in  the  far  East  one  of  the  contesting  parties 
widely  utilized  this  means,  and  its  agents  were  to  be  found  in  every 
port.  The  Government  not  only  knew  what  ships  carried  contraband 
goods,  but  even  in  what  parts  of  the  vessel  such  material  was  stowed. 
It  is  only  in  this  way  that  we  can  account  for  the  success  that  its 
cruisers  had. 

The  service  of  espionage  should  be  at  least  partly  organized  in  time 
of  peace.  If  the  necessary  measures  be  not  then  taken  to  complete 
this,  the  organization  will  be  difficult  to  effect  after  war  breaks  out. 
Want  of  such  an  organization  may  deprive  us  of  many  advantages 
which  x)erhaps  may  be  at  the  disposal  of  more  cunning  antagonists. 

176.  Destruction  of  the  enemy1  s  telegraph  cables. — If  the  empire  or  col- 
ony against  whom  war  is  waged  occupies  an  insular  loositioo,  its  tele- 
graphic connection  with  the  world  is  maintained  by  telegraph  cables. 
The  cutting  of  these  cables  may  work  great  injury,  and  therefore  it  is 
necessary  to  carry  appliances  for  this  work  upon  some  of  our  ships. 
This  matter  should  become  part  of  the  regular  naval  practice,  and 
while  it  may  not  exactly  pertain  thereto,  naval  tactics  should  neverthe- 
less retain  control  of  the  subject. 

The  work  upon  telegraphic  cables  is  performed  by  special  steamers. 
The  latter  carry  two  or  three  stout  sheaves  at  the  bow  and  stern  with 


Fig.  10. — Steamer  i'or  raising  telegraph  cables. 


winches  (fig.  10).  When  it  becomes  necessary  to  raise  the  cable  from 
the  bottom  a  stout  five-pronged  grapnel  is  put  overboard  from  the  bow 
of  the  ship  at  the  end  of  a  wire  hawser  (fig.  17).  The  grapnel  engages 
the  cable;  this  is  observed  from  the  deck,  where  the  tension  of  the 
hawser  is  carefully  watched.  When  the  grapnel  has  engaged  the  cable 
the  engines  are  stopped  and  the  cable  is  carefully  hoisted.  If  the 
water  is  shallow  the  cable  may  be  brought  directly  on  board;  if 
the  depth  be  great,  however,  and  the  strength  of  the  cable  be  insuf- 
ficient, then  it  is  raised  to  a  certain  height  and  a  buoy  capable  of  sup- 
porting it  is  fastened  to  the  hawser.    After  this  is  done  the  cable  is 


Tie.  18. 
Raising    cable      in    &reat   depths 
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engaged  at  another  point,  some  distance  away  from  the  first,  and  again 
hoisted  as  far  as  possible,  and  a  second  buoy  is  made  fast  (fig.  18). 
Then  the  cable  is  finally  raised  to  the<  surface  between  the  two  buoys 
and  is  brought  in  over  the  bows;  it  may  then  be  wound  in  until  the 
damaged  section  is  reached.  Sometimes  when  the  cable  is  brought  on 
board  it  is  secured  to  the  ship  at  two  points,  between  which  it  is  cut,  so 


>& 


Fig.  17.— Grapnel  for  raising  telegraph  cables.     Dimensions  approximate. 

that  telegrams  may  be  sent  in  one  direction  or  the  other  for  verification. 
It  is  also  possible,  without  cutting  the  cable,  to  tap  it  and  telegraph. 

All  this  work  requires  considerable  skill,  but  we  are  informed  that 
grappling  a  cable  in  1,500  fathoms  in  fair  weather  is  not  a  very  difficult 
matter,  and  that  every  year  telegraph  steamers  succeed  in  doing  this 
a  number  of  times,  as  cables  chafe  in  places  where  the  bottom  is  stony. 
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Gutting  a  cable  does  not  require  as  much  skill  as  repairing  it.  Haw- 
sers and  grapnels  are  alone  needed.  If  the  grapnel  line  be  not  long 
enough,  we  may  use  for  depths  of  over  100  fathoms  a  wire  hawser, 
and  further  extend  it  with  a  rope  cable.  In  our  opinion  it  is  better 
to  lower  the  hawser  and  grapnel  from  the  bows.  The  catching  of  the 
cable  is  the  most  difficult  part  of  the  operation,  as  its  position  is  not 
exactly  known.  When  the  telegraph  cable  is  seized  the  line  is  taken 
to  the  winch  and  hove  in.  When  the  cable  is  raised  to  the  surface 
(fig.  19)  the  ends  must  be  secured,  the  cable  cut,  one  end  thrown  over- 
board and  the  other  hauled  on  board,  hove  in  for  a  certain  distance, 
cut  at  intervals  and  the  pieces  thrown  overboard.  After  doing  this 
over  an  extent  of  some  miles,  the  cable  should  be  secured  to  the  ship, 
which  turns  short  around  by  backing,  and  after  dragging  back  the  end 
some  distance  finally  throws  it  overboard.  If  there  is  no  time  to  per- 
form all  that  has  been  described,  then,  when  the  cable  has  been  raised 
to  the  surface  and  secured  firmly  enough  to  the  vessel,  the  latter  is 
turned  in  another  direction,  so  as  to  bight  the  cable  around  in  that 
direction,  and  then  by  backing  the  ship  it  is  still  dragged  in  the  oppo- 
site direction  until  it  breaks  on  the  other  side.  The  ship  then  carries 
away  the  intermediate  part  on  one  side  and  throws  it  overboard.  Any 
warship  may  perform  this  in  depths  less  than  200  fathoms,  but  in  great 
depths  it  is  impossible  to  accomplish  it  without  the  aid  of  a  vessel 
especially  constructed  for  such  work.  It  must  be  borne  in  mind  that 
two  cables  are  always  laid,  and  the  destruction  of  one  cable  by  no 
means  settles  the  matter,  but  that  it  is  necessary  to  discover  and 
destroy  the  other  also. 

During  the  time  of  performing  this  work  the  ship's  position  must  be 
determined  hourly,  so  as  to  establish  where  search  has  been  made,  and 
avoid  a  repetition  of  the  search  in  the  same  place  or  lead  us  to  hunt  for 
the  second  cable  in  the  place  where  the  first  was  found. 

Ships  searching  for  cables  should  carry  a  telegrapher  and  a  tele- 
graphic apparatus. 

We  present  below  a  description  of  the  telegraphic  drag  given  in  the 
Mittheilungen  aus  dem  Gebiete  des  Seewesens  (1895,  No.  6,  p.  579). 
It  is  stated  that  this  drag  works  better  on  a  stony  bottom  than  the 
form  usually  employed,  but  in  soft  ooze  the  simple  type  would  prob- 
ably be  preferable : 

Drag  for  engaging  submarine  cables.  (Invention  of  Claude  Johnson.)  This  drag 
consists  [as  shown  in  fig.  20]  of  five  claws  which  are  supported  by  pivots  in  such 
a  manner  that  they  may  turn  a  little.  In  their  usual  position  they  are  pressed  down- 
ward by  springs  and  when  the  drag  is  hauled  over  a  stony  bottom  the  two  lower 
claws  retire  in  the  recesses  formed  in  the  casing  of  the  apparatus.  This  circum- 
stance does  not  prevent  them  from  grasping  the  cable  lying  beneath,  as  the  drag 
rebounds  over  the  stony  ground.  The  elastic  action  above  referred  to  may  be  easily 
and  definitely  regulated. 


Fig.  19. 
Rupture  of  telegraph   cables. 

{*-  movement. 
The    cable   is   raised,    secured   on  deck   and  the    ship  backed    so  as  to 

PART     THE    CABLE     IN   THE    DIRECTION     J\. 
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MOVEMENT. 


Having  ruptured  the  cable,   the  ship  continues  to  part  the  cable 

IN  THE   direction   of    B. 


a 


5RD    .. 
-    movement. 

Having,    parted    the   cable  m  two  places,     the    piece  is  draq&ed    oft 

TO      one     SIDE. 
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Drags  with  fixed  claws  present  the  inconvenience  that  when  towed 
their  claws  catch  in  the  bottom,  which  causes  much  trouble.  In  towing 
the  drags  of  the  above  tj'pe  over  the  soft  bottom,  the  cable  is  seized  by 
two  of  the  claws. 

Experiments,  as  far  as  have  been  conducted  up  to  the  present,  indi- 
cate that  this  type  of  apparatus  works  well  not  only  upon  stony  bottom 
but  under  all  circumstances. 


Fig.  20.— Perfected  telegraph  grapnel. 


Chapter  XI. 
SINGLE  COMBAT. 


177.  Nomenclature. — For  the  sake  of  brevity  and  clearness  of  expres- 
sion it  becomes  necessary  to  establish  a  few  brief  definitions: 

"On  the  bow"  signifies  the  direction  nearest  the  bow  upon  which  the 
broadside  guns  may  be  brought  to  bear.  "On  the  quarter,"  the  same 
with  reference  to  the  stern.  "Giving  chase,"  any  position  for  which 
the  antagonist  is  forward  of  the  beam.  "Taken  in  chase,"  any  position 
for  which  the  antagonist  is  abaft  abeam.  The  "attacking  vessel" 
denotes  the  one  of  the  antagonists  who  takes  the  initiative  in  battle 5 
"the  defense,"  one  by  whom  the  initiative  is  not  taken. 

178.  It  is  necessary  to  endeavor  to  have  all  advantages  upon  one's  own 
side. — A  naval  battle  is  not  a  duel  or  an  affair  of  honor  in  which  all 
conditions  must  be  the  same  for  both  combatants;  on  the  contrary,  one 
must  strive  to  secure  all  possible  advantages  for  himself  and  to  put  all 
the  disadvantages  upon  the  side  of  his  opponent.  This  is  the  chief  end 
of  tactics,  and  the  more  completely  it  is  fulfilled  the  fewer  the  losses 
will  be,  or,  as  Peter  the  Great  expressed  it,  "  Victory  will  be  secured 
with  little  blood."  We  must  carefully  consider  the  question  of  what  is 
favorable  to  us  and  unfavorable  to  our  opponent. 

179.  The  initiative  in  battle  belongs  to  the  ship  having  under  given 
conditions  of  wind  and  sea  the  greatest  speed.  The  solution  of  the 
problem  whether  to  give  battle  or  to  refuse  it  depends  upon  the  ship 
possessing  the  initiative.  General  conceptions  upon  this  matter  should 
be  in  accordance  with  the  general  strategical  plan  of  action  included  in 
the  instructions  given  to  officers  commanding  ships  by  the  commander 
in  chief.    We  shall  enumerate  below  only  the  general  conditions. 

ISO.  Under  ichat  conditions  does  battle  become  obligatory? — Fighting  is 
obligatory  only  when  we  are  called  upon  to  hinder  the  antagonist  in 
doing  that  which  he  deems  his  duty.  Let  us  suppose  that  a  cruiser  of  a 
nation  possessing  an  extensive  commerce  meets  a  cruiser  under  orders 
to  destroy  commerce.  It  is  obligatory  upon  the  former  to  fight,  even 
if  he  is  weaker  than  his  antagonist  and  has  but  little  hope  of  success. 
140 
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^Nevertheless,  he  will  be  able  to  weaken  his  antagonist  to  some  extent 
and  hinder  him  from  further  destructive  activity. 

Another  example  is  supplied  by  a  ship  or  ships  convoying  transports. 
Upon  sight  of  the  enemy  the  former  are  forced  to  hinder  the  latter  from 
destroying  the  transport  ships;  therefore  they  are  compelled  to  give 
battle  at  once,  even  if  it  be  unfavorable  for  them  to  do  so. 

Ships  protecting  torpedo  defenses  are  compelled  to  give  battle  in 
order  to  prevent  the  enemy  from  destroying  these  defenses,  even  if  this 
work  is  undertaken  by  a  force  considerably  greater  than  that  of  the 
defenders. 

181.  Relative  strength  of  ships. — Speaking  in  general  terms,  it  is 
advantageous  for  a  strong  ship  to  give  battle  to  a  weak  one,  for  the 
former  possesses  a  chance  of  utilizing  his  superiority  at  the  beginning 
of  the  tight  by  weakening  the  fire  of  the  antagonist,  annihilating  him 
or  forcing  him  to  surrender. 

The  question  as  to  which  of  two  vessels  is  the  stronger  and  which 
the  weaker  is  a  very  complex  one.  In  former  times,  with  sailing  ships, 
the  power  of  ships  was  proportionate  to  their  displacement,  and  conse- 
quently the  larger  vessel  was  always  stronger  than  the  smaller — the 
weaker.  To  day  we  may  also  consider  the  strength  of  the  ship  to  be 
proportionate  to  its  displacement,  whether  the  displacement  be  repre- 
sented by  great  speed  and  light  armor,  or  whether  by  less  speed  and 
heavier  armor.  As  a  general  thing,  superiority  in  protection  upon  one's 
ship  offsets  the  greater  speed  of  another,  so  that  the  strength  of  fleets 
may  still  be  measured  by  displacement.  Experiments  have  been  made 
for  the  purpose  of  determining  each  quality  of  a  ship  by  a  numerical 
expression,  so  that  the  sum  of  these  expressions  may  express  the  ship's 
total  value.  The  idea  is  a  good  one,  but  as  all  such  coefficients  are 
arbitrary,  the  general  summation  is  more  or  less  arbitrary,  and  there- 
fore its  value  is  open  to  discussion. 

Detailed  estimate  of  the  strengths  of  ships  under  all  conditions  is  a 
very  complicated  matter.  For  example,  in  squadron  engagements  a 
rapid  cruiser,  being  unable  to  utilize  her  high  speed  while  ships  are 
kept  in  the  formation,  loses  her  superiority  and  becomes  weaker  than 
her  relative  displacement  inrplies.  It  is  just  the  same  with  ironclads 
in  certain  cases  where  they  are  rendered  incapable  of  performing  their 
work  on  account  of  their  slow  speed  and  can  not  prevent  their  swift 
antagonist  from  declining  battle. 

In  some  cases  strength  of  ships  may  be  so  altered  by  circumstances 
that  a  small  vessel  becomes  stronger  than  a  large  ironclad.  Let  us 
take  for  example  the  simultaneous  cruising  of  the  ironclad  Resolution 
and  the  torpedo  cruiser  Gleaner.  This  ironclad  rolled  so  heavily  that 
she  was  almost  unmanageable,  and  under  these  conditions  her  heavy 
guns  could  not  be  used,  while  the  small  ones  were  unable  to  hit  any- 
thing. The  Gleaner,  however,  had  no  such  roll  and  could  tire  her 
torpedoes,  and,  consequently,  from  the  war  standpoint,  under  these 
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conditions  the  Gleaner  was  a  better  vessel  than  the  Resolution.  If 
these  two  vessels  had  happened  to  be  antagonists  the  Gleaner  wonld 
have  been  fully  justified  in  assuming  the  offensive.  From  this  it  may 
be  concluded  that  in  a  heavy  sea,  where  large  ships  roll  heavily,  small 
vessels  with  torpedo  armaments  are  the  stronger.  It  was  stated  then 
that  a  small-draft  ship  possessed  the  advantage  in  torpedo  warfare,  as 
torpedoes  would  pass  under  its  bottom,  consequently  the  conditions  of 
strength  above  referred  to  apply  especially  to  light-draft  vessels. 

From  the  above  conclusions  the  tactical  rule  may  be  established  that 
for  a  large  ship  it  is  not  advantageous  to  be  in  a  position  where  she  rolls 
heavily.  Under  these  conditions  it  is  preferable,  if  possible,  either  to 
approach  the  shore,  so  as  to  diminish  her  roll,  or  else  to  keep  a  long 
distance  off  the  coast  so  as  to  be  less  exposed  to  an  attack  from  the 
smaller  vessels  of  an  enemy. 

Foggy  and  heavy  weather  in  general  favor  a  small  ship  armed  with 
torpedoes,  for  by  the  time  a  large  vessel  sees  the  small  one  the  former 
has  come  within  the  radius  of  action  of  the  torpedoes  of  her  antago- 
nist, who  is  able  to  fire  her  topedoes  and  vanish  without  suffering  to 
any  great  extent  from  gun  fire. 

Dark  or  foggy  nights  in  general  favor  small  vessels,  for  even  when 
projectors  are  employed  the  small  ship  can  not  be  discovered  at  a  dis- 
tance of  over  a  mile  or  two,  and  under  many  circumstances  she  will 
not  be  discovered  until  at  a  distance  of  about  5  cable  lengths,  and, 
consequently,  when  able  to  employ  her  torpedoes. 

From  the  above  we  may  arrive  at  the  conclusions: 

(1)  In  fogs,  at  night,  and  in  heavy  weather,  light  draught  ships  with 
fair  torpedo  armaments  are  more  powerful  than  large  ships.  (2)  In 
what  relates  to  strength,  battle  is  favorable  for  that  ship  which  is  the 
stouter  under  given  conditi6ns  of  weather. 

In  most  cases  in  daylight  the  strong  ship  is  the  large  one;  but  at 
night,  in  foggy  weather,  or  in  a  heavy  sea,  the  strong  ship  is  the  small 
one  possessing  a  heavy  torpedo  armament.  As  small  ships  are  best 
able  to  give  battle  in  fog,  at  night,  in  stormy  weather,  or  in  a  heavy 
sea,  they  should  be  exercised  under  these  conditions  so  that  they  will 
be  able  to  perform  their  work  effectively  under  such  circumstances. 

182.  Advantageous  or  disadvantageous  conditions  of  battle. — If  other 
circumstances  do  not  hinder,  it  is  better  for  vessels  in  danger  of  attack 
from  torpedo  boats  to  remain  in  shoal  water  or  near  shoals,  so  that  if 
they  be  sunk  they  will  not  sink  below  the  level  of  their  upper  decks. 
It  is  more  favorable  for  torpedo  boats,  however,  to  attack  ships  in  deep 
water,  so  that  in  case  of  sinking  them  the  loss  may  be  total.  Other 
conditions  being  equal,  it  is  better  to  fight  in  the  vicinity  of  one's 
own  ports  than  far  away  from  them,  as  in  case  of  receiving  injury  it  is 
easy  to  retreat  to  a  protected  harbor  where  repairs  may  be  made.  It 
is  better  to  give  battle  near  one's  own  squadron,  where  aid  may  be 
offered,  than  to  fight  near  the  enemy's  squadron,  that  may  bring  aid  to 
its  own  ship. 


143 

183.  Choice  of  hind  of  battle. — When  an  antagonist  is  sighted  it  is 
necessary,  in  accordance  with  what. has  been  stated  above,  to  decide 
whether  battle  is  to  be  given  at  once  or  to  be  deferred  for  a  certain 
length  of  time,  or  to  be  declined  altogether.  As  soon  as  it  is  decided 
upon  to  fight,  some  plan  of  action  must  be  decided  upon.  As  the  bat- 
tle progresses  much  will  depend  upon  the  actions  of  your  antagonist — 
upon  his  losses  and  your  own,  etc.;  but  before  the  fight  begins  it  is 
useful  to  establish  some  plan  or  predetermined  scheme  of  action — 
whether  to  fight  at  long  or  short  range,  whether  to  use  torpedoes  and 
ram,  or  whether  to  do  neither. 

184.  Subdivisions  of  single  combat. — When  considering  conditions  of 
the  employment  of  the  ram,  we  assumed  what  was  exclusively  a  ram- 
ming contest;  but  in  fact  a  combat  exclusively  with  the  ram  or  exclu- 
sively with  the  torpedo  could  never  be  expected;  every  ship  possesses 
guns  and  torpedoes;  therefore  when  two  ships  approach  for  ramming 
each  enters  within  the  radius  of  action  of  the  other's  torpedoes;  as  for 
guns,  they  always  play  an  important  role.  It  could  happen,  however, 
that  a  fight  would  be  exclusively  with  artillery.  In  this  case  the  ships 
would  keep  outside  of  the  range  of  each  other's  torpedoes. 

From  the  above  it  follows  that  when  ships  are  beyond  the  radius  of 
torpedo  action  the  fight  is  with  guns ;  when  they  approach  within  tor- 
pedo range  the  battle  is  with  guns  and  torpedoes,  and  when  the  ships 
approach  nearer,  within  pistol  shot,  the  fight  is  with  guns,  torpedoes, 
and  rams. 

The  following  constitute  the  chief  reasons  for  determining  the  kind 
of  battle  that  is  to  be  given.  If  our  ship  possesses  a  powerful  torpedo 
armament  and  is  weak  in  gun  power,  and  if,  in  addition  to  this,  she  is 
of  such  small  draught  that  she  runs  no  risk  of  being  struck  by  Whitehead 
torpedoes,  then  the  best  thing  to  do  is  to  close  in  as  quickly  as  possible 
within  torpedo  range.  If,  on  the  other  hand,  our  vessel  possesses  a 
heavy  battery  while  our  adversary  has  but  a  light  one,  it  is  to  our 
advantage  to  keep  beyond  torpedo  range  so  as  to  destroy  him  by  utiliz- 
ing our  superiority  in  battery  and  injure  his  torpedo  apparatus  before 
he  approaches  within  short  range  of  us.  As  a  usual  thing,  large  ships 
carry  heavy  guns  and  small  ships  a  powerful  torpedo  armament;  there- 
fore, approach  for  the  purpose  of  firing  torpedoes  is  more  favorable  to 
the  latter  than  to  the  former.  If  ships  were  not  provided  with  torpe- 
does, the  handier  and  the  swifter  ship  might  ram,  but  as  torpedoes  are 
installed  at  the  present  time  upon  almost  all  vessels,  he  who  decides 
to  use  his  ram  exposes  himself  to  a  great  risk  of  destruction  from  tor- 
pedoes and  might  be  sunk  before  he  succeeded  in  delivering  a  blow. 

185.  Ships  approaching. — After  deciding  upon  the  nature  of  the  battle 
it  becomes  necessary  to  approach  our  antagonist.  In  some  foreign 
navies  ships  are  directed  to  turn  their  bows  toward  their  enemy's  ships 
and  approach  him  directly,  but  it  is  possible  to  adopt  different  tactics, 
as  discussed  in  paragraphs  188,  189.    If  an  antagonist  also  desires  to 
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approach  us,  the  vessels  close  in  upou  one  another  with  great  rapidity, 
so  that  from  the  moment  of  deciding  to  give  battle  to  the  time  of  its 
actual  commencement  the  time  may  be  counted,  not  by  hours,  but  by 
seconds. 

In  support  of  this  statement  the  following  circumstance  developed  not 
long  since  in  Kronstadt  at  a  naval  court  in  connection  with  the  collision 
of  the  cruiser  Razboinik  with  the  bark  Dorade.  The  full  line  in  fig.  21 
shows  the  course  of  the  Razboinik,  striking  the  bark  in  the  bows,  car- 
rying away  part  of  her  rigging.  If  the  helm  had  been  put  over  five 
seconds  later  both  ships  would  have  collided  bows  on;  if  it  had  been 
put  over  ten  seconds  sooner  than  it  actually  was  the  ships  would  have 
entirely  cleared  one  another.  The  whole  matter  was  a  question  of  five 
or  ten  seconds  for  the  insignificant  speed  of  7  knots. 

Let  us  assume  another  case:  Two  ships  pursuing  intersecting  courses 
may  ram  one  another;  the  ship  A  (as  shown  in  fig.  22)  rams  B  amid- 
ships, but  if  at  the  beginning  of  the  manoeuver  A  had  been  his  own 
length  in  advance  of  his  former  position,  he  himself  would  have  received 
the  ramming  blow. 

The  following  table  shows  with  what  astonishing  speed  ships  approach 
one  another: 


Distance  between 

ships  (in  cable 

lengths). 

Speed  of 

each  ship. 

10  knots. 

15  knots. 

20  knots. 

25  knots. 

40 

Min.  sec. 
11  50 
8  52 
5  55 

2  57 

Min.  sec. 
8  52 
6  39 
4  26 
2  13 

Min.  sec. 
5  55 
4  26 
2  57 
1  29 

Min.  sec. 
5    5 
3  49 
2  32 
1  17 

30 

20 

10 

The  special  table  shows  that  two  ships  approaching  one  another,  eacl 
at  a  speed  of  20  knots,  cover  a  distance  of  40  cable  lengths  in  five  min- 
utes, fifty-five  seconds.  If  40  cable  lengths  be  considered  as  the  distance 
at  which  firing  is  opened,  then  the  interval  from  the  beginning  of  firing 
to  the  moment  when  the  ships  meet  bows-on  is  less  than  six  minutes. 

If  we  assume  that  the  ships  see  each  other  at  the  distance  of  15 
miles,  which  is  an  extremely  long  range,  and  both  desire  to  approach 
one  another  at  a  speed  of  20  knots  each,  they  will  meet  in  twenty-two 
minutes.  Such  rapidity  leaves  very  little  time  for  preparation  for  battle. 
In  former  days  comx>aratively  few  preparations  were  made  and  the  times 
of  approach  were  long;  nowadays  great  preparations  must  be  made 
and  the  time  of  approach  is  very  short.  In  consequence  of  this,  the 
knowledge  how  to  prepare  ships  for  action  in  a  short  time  is  of  the 
highest  importance. 

187.  May  ships  manoeuver  in  battle? — Some  think  that  manoeuvring  Of 
ships  in  battle  will  be  extremely  difficult  and  that  no  manceuvers  will 
be  made;  our  opinion  is  entirely  to  the  contrary.  We  know  that  in 
many  single  combats  ships  have  been  manoeuvered  under  sail.    The 


Upon  the  importance    of  seconds   of  time   in   ramming. 


Fig.  21. 


Fig.  22, 


Avh45'rr-  "» 
Alj  <5  seconds. 
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whole  of  Kelson's  method  of  giving  battle  centers  in  the  fact  that  the 
ships  of  his  squadron  forced  their  way  through  the  antagonist's  line. 
Perhaps  this  is  not  a  very  difficult  manceuver,  but  how  about  when  it  is 
to  be  done  within  pistol  shot  of  the  enemy? 

In  the  engagement  March  14,  1795,  in  the  Gulf  of  Genoa,  Nelson 
repeatedly  manoeuvered  his  ship,  the  Agamemnon,  sheering  off  to  deliver 
broadsides  against  the  enemy's  ships  and  heading  up  again  to  close  in 
with  them. 

In  the  battles  of  Sinope,  Navarino,  Aboukir,  and  Copenhagen,  we 
have  examples  of  ships  at  anchor  under  heavy  fire  veering  around  by 
use  of  springs  from  astern. 

If  ships  manoeuvered  under  sail  in  former  times,  when  it  was  neces- 
sary to  haul  upon  a  hundred  complicated  purchases,  why  should  it  be 
impossible  to  manceuver  a  ship  to-day,  when  the  whole  control  falls  upon 
two  handles'?  We  believe  that  manceuvering  in  battle  may  be  con- 
ducted with  the  same  regularity  that  characterizes  it  in  time  of  peace. 
We  even  have  an  example  of  this,  namely,  Admiral  Kornilov,  who, 
witnessing  the  fight  of  the  steamer  Vladimir  and  the  Pervaz  Bachri, 
wrote  of  the  captain  of  the  Vladimir,  G.  I.  Butakov,  that  "he  handled 
his  ships  as  if  on  drill,  and  maintained  at  the  same  time  a  rapid  and 
regular  artillery  fire." 

188.  Meeting  of  two  ironclads  of  equal  strength. — Let  us  examine  the 
case  of  meeting  of  two  ironclads  equal  in  strength  as  to  guns  and  armor, 
which  are  disposed  in  the  usual  manner,  namely,  one  turret,  containing 
two  guns,  at  bow  and  stern,  and  in  the  center,  between  these,  broadside 
batteries  of  6-inch  caliber.  The  ships  being  equal  in  strength,  it  will 
be  well  to  open  the  engagement  with  artillery  fire,  and  to  this  end  it  is 
necessary  to  approach  firing  and  to  bring  the  enemy  to  bear  upon  the 
bow.  If  the  enemy  assumes  an  opposite  heading,  it  is  unimportant, 
as  far  as  concerns  wind  and  weather  and  other  circumstances,  what 
course  we  select,  whether  to  starboard  or  to  port,  as,  from  the  desire  of 
both  antagonists  to  maintain  an  artillery  fire,  both  ships  circle  around 
one  another,  so  that  their  position  in  respect  to  the  sun  and  wind  is 
constantly  changing.  If  the  enemy's  ship  takes  a  parallel  course  to  our 
own,  so  as  to  use  his  battery,  under  these  circumstances  we  should  seek 
to  avail  ourselves  of  such  advantage  as  relates  to  sun  and  wind. 

In  both  cases  the  antagonist  is  to  be  constantly  held  upon  our  bow, 
so  that  we  may  use  our  turret  guns  and  present  our  armor  to  him  at  an 
oblique  angle.  If  the  antagonist  holds  us  upon  his  bow,  both  ships 
describe  circles  as  shown,  in  fig.  23,  rapidly  approaching  until  they 
come  within  torpedo  range.  If  at  this  moment  our  antagonist  is  worse 
off  than  ourselves,  or  if  part  of  his  guns  have  been  silenced,  it  is  best 
to  decline  coming  within  torpedo  range,  but  to  hold  him  upon  our  quar- 
ter at  a  distance  of  3  ix  or  more  cable  lengths  and  continue  firing  upon 
him.  If  our  ship  has  been  punished  more  than  our  adversary's,  we 
should  endeavor  to  approach  until  he  comes  within  torpedo  range  of 
13061— No.  17,  pt.  2 1Q 
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us,  and  then  turn  bows  on  to  him  to  fire  the  bow  torpedoes  or  employ 
our  broadside  tubes,  if  this  be  possible. 

189.  The  case  of  an  antagonist  approaching  our  ship  bows-on. — The 
beginning  of  the  fight  is  the  same  for  both  ships  as  in  the  preceding- 


rig.  23. — Duel  in  which  A  holds  his  antagonist  on  his  heam  and  B  holds  A  on  his  how. 


case.  Our  ship  holds  the  adversary  upon  a  bow  bearing  (fig.  24),  firing 
with  our  broadside  guns,  and  at  the  same  time  he  is  approaching  and 
using  his  bow  guns.  If  we  consider  the  bow-bearing  position  more 
favorable  than  bows-on,  we  should  try  to  hold  him  in  this  position  as 
long  as  possible.  However,  we  must  not  forget  that  when  we  approach 
within  torpedo  range  the  enemy  possesses  the  advantage   that  we 


Fig.  24. — Duel  in  wbich  A  first  holds  li  on  his  bow  and  B  heads  straight  for  his  adversary. 

present  to  him  a  greater  target  than  he  to  us,  and  therefore  as  soon  as 
torpedo  range  is  reached  we  should  turn  at  once  bows-on  to  the  enemy 
and  thereafter  maintain  this  bearing  to  him. 

The  forward  guns  of  the  unengaged  broadside,  which  are  as  yet 
unused,  are  kept  loaded  and  ready  to  fire  the  moment  we  head  directly 
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upon  the  enemy.  After  this  we  may  fire  our  bow  torpedoes  at  the 
proper  time  and  head  directly  for  him,  so  as  to  maintain  a  favorable 
position  for  ramming  him.  If  it  should  happen  that  the  enemy  does 
not  head  directly  for  us,  desiring  to  pass  close  to  us  upon  one  side  or 
the  other,  we  should  manoeuver  as  if  we  desired  to  pass  upon  his  oppo- 
site side,  but  then  immediately  afterwards  head  our  ship  for  him  so  as 
to  ram  him  in  the  side,  or  at  least  to  carry  away  one  of  his  screws.  By 
so  doing  we  not  only  ram  him,  but  we  protect  our  screw  in  case  he 
should  try  the  same  thing.  If  the  enemy  heads  directly  for  us  and 
avoids  direct  collision  at  the  last  moment,  we  should  utilize  this  fact 
to  put  our  helm  over  so  as  to  ram  him  in  the  bow  or  side. 

If  we  desire  to  decline  a  bows-on  meeting,  we  must  begin  to  turn  in 
ample  time.  At  a  speed  of  12  knots,  the  enemy  advances  2  cable 
lengths  in  one  minute;  at  18  knots,  3;  and  therefore,  if  our  ship 
describes  half  a  turning  circle  in  two  minutes,  then  by  beginning  to  turn 
at  a  distance  of  6  cables  from  him  with  a  speed  of  18  knots,  we  shall 
have  our  antagonist  close  aboard  at  the  end  of  the  turn.  Therefore,  we 
should  begin  to  turn  at  a  distance  of  at  least  9  cable  lengths.  If  the 
turn  is  not  begun  in  time  it  is  useless  to  attempt  it,  for  our  ship  will 
inevitably  be  rammed.  If  we  prefer  to  turn  around  in  time,  and  if  we 
possess  the  superiority  in  speed,  it  would  be  better  not  to  turn  suffi- 
ciently to  bring  the  enemy  completely  astern,  but  keep  him  on  the 
quarter  in  order  to  open  upon  him  with  guns  and  torpedoes. 

190.  Meeting  torpedo  boats  and  small  craft  in  general. — Upon  meet- 
ing vessels  of  small  displacement,  which  endeavor  to  approach  us,  we 
should  either  manoeuver  as  in  combat  between  two  ironclads  (that  is, 
hold  the  antagonist  upon  our  bows,  then  head  directly  for  him),  or,  if 
the  difference  in  speed  be  small,  to  place  him  upon  our  quarter.  In 
this  latter  position  we  may  thus  gain  time  for  a  chance  to  destroy  the 
adversary  with  our  guns  before  he  comes  within  torpedo  range.  At 
the  moment  when  he  arrives  within  torpedo  range  of  us  we  should  turn 
our  stern  to  him. 

If  circumstances  prevent  our  placing  a  torpedo  boat  upon  our  quar- 
ter, we  should  first  bring  him  to  bear  upon  our  bows,  firing  with  the 
broadside  guns  from  distances  of  10  cable  lengths,  and  then  turn  bows 
on  to  him  and  endeavor  to  maintain  this  position  the  whole  time  he  is 
approaching,  as  it  is  the  most  favorable  for  receiving  torpedo  attack. 
If  the  torpedo  vessel  does  not  use  his  helm  he  will  meet  us  bows-on, 
but  if  he  puts  his  helm  over  pursuit  should  begin. 

191.  The  necessity  of  written  instructions  to  all  persons  occupying  posi- 
tions of  command  on  board  ship. — Each  ship  has  its  peculiarities,  which 
in  time  of  war  must  be  considered,  and  therefore  each  captain  should 
give  written  instructions  to  every  officer  for  the  purpose  of  determin- 
ing what  he  may  do  himself  and  what  orders  he  should  receive  from 
other  persons;  what  he  should  report  and  upon  what  he  should  ask 
instructions.     In  carrying  out  these  instructions  each  officer  should 
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bear  in  mind  Turenne's  advice,  "  outre  ca,  messieurs,  je  vous  recom- 
mande  le  bon  sens"  (beyond  this,  gentlemen,  I  recommend  you  to  use 
your  common  sense). 

It  would  be  a  good  thing  for  officers  to  remember  the  simple  truth 
that  iu  battle  everyone  should  do  his  duty  and  not  bother  himself  as 
to  what  concerns  others.  We  will  not  expatiate  here  upon  other  cir- 
cumstances and  will  conclude  with  instructions  for  officers  commanding 
batteries. 

Officers  commanding  guns  should  remember  and  should  call  the 
attention  of  gun  captains  to  the  fact  that  guns  possess,  to  day,  such  a 
high  degree  of  accuracy  that  the  shell  will  not  hit  the  target  if  the  gun 
be  not  brought  to  bear  upon  it  when  it  is  fired,  and  therefore  gun  cap- 
tains should  be  prevented  from  firing  without  sighting.  Such  fire  does 
more  harm  to  our  ship  than  to  the  enemy,  for  the  smoke  caused  thereby 
prevents  other  guns  from  being  sighted  and  the  delivery  is  useless. 
The  best  way  to  lose  a  battle  is  to  fire  without  aiming.  He  who  per- 
mits.such  firing  in  peace  time  does  not  work  in  his  own  behalf,  but  in 
that  of  the  enemy.  The  chief  duty  of  an  officer  in  command  of  battery 
is  to  encourage  his  own  men,  so  as  to  inspire  them  with  energy  and 
confidence.  The  wounded  should  be  removed  to  appointed  places,  and 
the  dead  put  aside  and  covered.  Blood  stains  make  the  deck  slippery, 
and  therefore  the  decks  should  be  strewn  down  with  sand.  Sand  should 
be  kept  ready  for  this  purpose;  this  precaution  was  never  overlooked 
in  the  old  days. 

Battery  commanders,  while  encouraging  their  men  and  inspiring 
them  with  energy,  should  remember  that  their  own  losses  are  always 
visible,  while  those  of  the  enemy  are  invisible,  and  therefore  they 
should,  from  time  to  time,  notify  their  men  of  the  visible  or  supposed 
losses  of  the  enemy.  From  time  to  time  the  captain  of  the  ship  should 
send  to  the  guns  news  of  the  enemy's  losses.  Such  news,  which  ought 
to  be  loudly  communicated  to  the  battery,  is  followed  by  encouraging 
hurrahs  and  by  a  well-directed  fire  on  the  enemy. 

The  guns'  crew  of  the  unemployed  broadside,  and  all  persons  in 
general  who  are  not  at  work,  should  lie  down.  Officers  in  command  of 
batteries  should  remember  that  when  the  crews  of  one  broadside  are 
tired  out  the  fresh  crews  should  be  shifted  over  from  the  other  side, 
and  that  losses  should  be  filled  up  whenever  required. 

For  the  use  of  the  crew,  water  should  be  kept  near  the  guns  in  pails 
and  buckets.  The  wounded,  particularly,  frequently  ask  for  water. 
Water  should  be  kept  in  abundance  in  the  surgeon's  quarters. 


Chapter  XII. 
GENERAL  ACTION. 


192.  The  annihilation  of  the  enemy's  squadron  may  prove  of  vast 
strategical  and  political  significance,  therefore  it  is  very  important  to  do 
everything  possible  to  insure  that,  upon  the  meeting  of  two  squadrons, 
ours  shall  prevail  over  the  enemy.  The  problem  presented  by  naval 
action  is  that  of  shattering  an  antagonist  so  as  to  force  him  to  yield  to 
our  desires.  Destruction  of  ships,  one  at  a  time,  produces  a  forcible 
impression,  but  the  loss  of  ten  ships  in  as  many  fights  does  not  have  the 
same  moral  effect  as  the  loss  of  a  squadron,  although  the  number  of  the 
ships  in  the  latter  may  be  much  less  than  in  the  former  case;  therefore, 
everything  that  relates  to  squadron  action  should  be  very  carefully 
studied  out  and  every  precaution  should  be  taken  that  the  evolutions 
of  squadrons  when  cruising  in  time  of  peace,  as  well  as  in  war,  should 
be  developed  to  the  highest  state  of  perfection. 

193.  Napoleon  and  Lloyd  upon  instructions  for  battle. — It  is  very  diffi- 
cult to  lay  down  exact  rules  for  conducting  a  sea  fight,  but  even  if 
such  rules  were  possible,  they  could  not  be  complete  enough  to  insure 
success.  Napoleon  makes  the  following  statement  upon  the  subject: 
"  Can  rules  be  given  for  writing  Homer's  Iliad  or  one  of  the  tragedies 
of  ComeiHe?  It  is  self-evident  that  the  matter  is  one  of  inspiration. 
The  same  may  be  said  concerning  the  practice  of  our  art  of  military 
combinations  (operations)." 

aThe  art  of  war,"  said  Lloyd,  "closely  resembles  that  of  poetry  and 
oratory.  Many  know  their  rules  but  very  few  possess  the  talent  to 
employ  them.  If  such  people  write  anything,  their  compositions,  which 
follow  these  rules  closely,  are  cold  and  bare  and  lack  that  divine  fire, 
that  heavenly  enthusiasm,  which  are  the  unmistakable  signs  of  genius. 
The  same  may  be  said  concerning  our  art;  many  know  its  rules,  bat 
when  they  attempt  to  put  these  rules  into  practice  they  can  not  find 
their  way.  They  try  to  find  the  rules  learned  from  books,  and  here 
they  fall  back  upon  the  rudiments,  and  are  surprised  that  the  woods, 
mountains,  and  rivers  do  not  yield  to  their  imaginative  (theoretical) 
plans,  but  on  the  contrary,  sucu  plans  are  subject  to  them." 
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The  above  extracts  serve  to  show  that  natural  inborn  talent  is 
required  for  the  successful  waging  of  war.  A  man  instructed  in  all  the 
rules  of  war  may  prove  very  much  out  of  place  in  the  matter  of  com- 
manding in  battle,  but  a  talented  man  who  has  never  studied  the  sub- 
ject in  any  way  is  also  as  fully  out  of  place.  It  is  only  by  union  of 
talent  with  the  moral  force,  knowledge,  and  wisdom,  that  the  needs 
of  war  can  be  supplied. 

194.  The  value  of  decision  in  military  questions. — A  military  com- 
mander must  establish  plans  and  take  measures.  It  is  well  to  see  how 
great  people  regard  the  matter  of  arriving  at  conclusions  in  such  cases. 

Nakhimov  said : 

One  wise  man  is  good — two  are  better — but  call  together  a  hundred  and  they  all 
begin  to  cry  out,  to  jest,  to  talk  nonsense,  and  then  they  scratch  and  tear  each  other 
to  pieces,  so  that  the  whole  thing  comes  to  naught.  As  for  me,  count  me  on  the  sick 
list  the  day  of  the  council  of  war.     (Menikow's  writings.) 

Admiral  Nakhimov's  words  are  pregnant  with  meaning.  It  is  certain 
that  a  council  of  a  great  number  of  individuals  leads  to  no  results,  but 
that  consultation  with  one  able  man  is  always  useful;  for  by  conversing 
with  him  we  outline  more  clearly  to  ourselves  the  very  plans  that  we 
have  determined  upon  in  our  own  mind.  Besides  this,  it  is  useful  to 
hear  what  another  man  says,  as  he  may  throw  much  light  upon  the  mat- 
ter from  another  standpoint.  It  is  far  from  a  fact  that  every  able 
man  aids  matters  by  counsel.  We  possess  many  examples  of  capable 
persons  who  do  not  give  themselves  the  trouble  to  listen  to  what  has 
been  said,  but  who  only  endeavor  to  explain  their  own  ideas,  which  are 
sometimes  very  brilliant,  but  altogether  out  of  keeping  with  the  sub- 
ject in  question.  If  the  individual  selected  unites  positive  knowledge 
with  a  desire  to  afford  aid  to  the  subject  under  consideration  his  advice 
may  be  of  the  highest  value.  In  councils  in  which  many  people  assist 
energetic  and  talented  suggestions  are  never  accepted,  and  it  most  fre- 
quently happens  in  such  a  case  that,  if  the  president  does  not  possess 
the  necessary  ability,  matters  take  the  form  of  what  General  Dragomirow 
calls  "  Councils  of  the  twelve  wise  men." 

Jomini  says  upon  this  point: 

What  would  be  decided  in  a  council  of  war  where  Napoleon  had  proposed  the 
movement  upon  Areola,  or  the  battle  of  Eivoli,  or  the  passage  of  the  St.  Bernard, 
the  movement  upon  Uhn,  or  that  executed  by  him  at  Gera  and  Jena?  Such  move- 
ments would  have  been  considered  impossible,  the  plans  audacious  to  such  an  extent 
as  to  be  absurd.  Others  would  have  found  a  thousand  difficulties  in  the  way  of  their 
accomplishment.    All  Napoleon's  counsels  would  have  been  rejected. 

Klausewitz  (Instructions  upon  War,  p.  6)  gives  the  following  shrewd 
opinion : 

People  who  are  capable  of  only  ordinary  undertakings  consider  everything  possi- 
ble only  after  it  has  been  achieved.  All  great  undertakings  while  unfulfilled  always 
appear  impracticable  to  those  who  are  not  capable  of  performing  them.  Those  who 
have  performed  great  deeds  are  distinguished  from  others  by  being  the  first  who 
perceived  the  possibility  of  execution. 
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Napoleon  said  (Rules  of  War,  p.  67): 

The  long-drawn-out  meditations,  the  pondering  and  discussions  of  councils  of  war 
end,  as  the  histories  of  all  ages  have  shown  us,  in  the  adoption  of  some  had  decision, 
which  in  war  is  always  characterized  hy  its  pettiness  or  timidity.  True  wisdom 
generally  consists  in  the  knowledge  how  to  make  an  energetic  decision. 

Klausewitz,  in  his  counsels  upon  the  decisive  moment,  says : 

A  great  part  of  war  consists  not  upon  deciding  what  is  the  hest  thing  to  he  done, 
hut  upon  deciding  upon  something  to  he  done,  provided  that  something  be  energetic 
and  promptly  carried  out. 

Rocquancourt  says:  "The  very  worst  that  we  can  decide  upon  in  war 
is  not  to  decide  upon  anything."  Marshal  Ney  tells  us  that  " indecision 
in  war,  if  exhibited  upon  approach  of  the  enemy,  is  a  capital  offense  in 
a  commander.  No  time  should  be  wasted  in  prolonged  consultations. 
Whatever  is  to  be  done  should  be  decided  upon  at  once." 

General  Leer  (Positive  Strategy)  says:  "The  study  of  data  from 
which  plans  are  to  be  developed  should  be  a  matter  of  steady,  pro- 
longed work,  of  careful  observation,  analysis,  and  deliberation  by 
many  persons,  but  the  formation  of  the  plan  itself,  as  based  upon 
known  data  or  information — that  is,  adoption  of  a  decision  for  given 
premises — should  be  the  momentary  task  of  a  single  mind." 

Napoleon  said:  "Any  undertaking  is  well  planned  if  two-thirds  of 
the  plan  is  based  upon  calculation  and  one- third  upon  chance.  He  who 
wishes  to  take  no  chance  in  war  had  better  not  undertake  anything." 
Frederick  the  Great  comes  to  the  same  conclusion  in  analyzing  this 
question.  "  In  war,"  said  he,  "  skill  and  good  fortune  are  indispensable. 
There  are  to  be  found,"  he  further  informs  us,  "those  unhappy  occa- 
sions where  the  whole  burden  of  human  foresight  and  rational  calcula- 
tion has  come  to  naught.  In  this  way  war,  not  being  a  subject  for 
exact  mathematical  analysis,  retains  the  character  of  a'game,  the  chance 
of  winning  depending  to  a  greater  or  less  degree  upon  the  ability  of 
the  player." 

Klausewitz  writes  (p.  8) : 

In  the  choice  of  measures  to  adopt  in  a  given  case,  and  in  determining  what 
measures  to  avoid,  we  are  always  called  upon  to  decide  upon  the  boldest  or  the  most 
prudent.  There  are  persons  who  imagine  that  theory  always  counsels  prudence,  but 
this  is  not  so.  If  theory  advises  anything  it  would  be  the  most  determined  and  the 
boldest  deeds,  as  corresponding  most  nearly  to  the  character  of  war,  but  theory  calls 
upon  each  commander  to  act  according  to  his  spirit  of  enterprise  and  his  confidence 
in  himself.  Therefore,  choose  in  accordance  with  the  strength  and  the  force  that  is 
within  you,  but  do  not  forget  that  those  chiefs  accomplish  most  who  knoiv  hoiv  to  dare. 

The  above  quotations  show  that  a  commander  should  always  decide 
and  then  carry  his  decisions  energetically  into  execution.  In  this  con- 
nection we  must  remember  the  words  of  Klausewitz  (p.  54),  that  the 
present  always  produces  upon  weak  men  an  impression  incomparably 
greater  than  the  future,  even  if  the  future  be  very  near.  The  most 
usual  source  of  error  is  too  great  fear  of  the  present  and  not  enough  for 
the  future. 
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In  deciding  every  question  we  must  think  only  of  the  matter  in 
hand,  boldly  assume  responsibility  for  our  own  deeds,  use  our  own 
common  sense,  and  keep  attendant  circumstances  in  view.  Napoleon 
said  that  in  war,  circumstances  control,  and  judgment  based  upon 
common  sense  affords  the  greatest  chance  of  success. 

195.  Before  putting  to  sea,  or  before  battle,  the  admiral  should  bring  his 
commanding  officers  together. — This  is  useful  not  only  for  consulting 
with  them,  but  to  personally  impart  to  them  the  necessary  energy  and 
confidence  in  success.  Mutual  support  in  a  navy  consists  principally 
in  the  strong  belief  of  everyone  that  all  strive  together  in  every  j>art 
of  the  field  to  destroy  the  enemy. 

196.  The  utilization  of  oneJs  ivhole  strength  in  securing  victory. — All 
authorities  agree  that  full  force  must  be  brought  to  bear  in  the  effort  to 
win  a  battle.  No  precautions  should  be  overlooked  which  may  increase 
our  chance  of  success,  and  we  should  always  strive  that  our  means  be 
considerably  in  excess  of  apparent  requirements.  This  advice  should 
not  be  taken  in  the  sense  that  nothing  is  to  be  attempted  with  small 
means,  but  when  a  task  is  undertaken,  and  we  are  able  to  add  to 
our  strength  in  one  way  or  another,  it  is  naturally  advisable  for  us  to 
do  this. 

Klausewitz  (Instructions  upon  War,  p.  37)  says:  "The  first  and  most 
important  principle  that  must  be  borne  in  mind  in  order  to  accomplish 
our  ends  is  that  we  must  exert  our  strength  to  the  utmost.  Every 
weakening  of  our  efforts  diminishes  our  chance  of  accomplishing  our 
ends.  Even  if  success  be  probable,  it  would  be  in  the  highest  degree 
foolish  to  spare  any  endeavors  to  make  matters  as  certain  as  possible." 

Napoleon  (Rule  of  War,  p.  37)  says: 

He  who  desires  to  give  battle  should  make  it  an  invariable  rule  to  assemble  all 
his  forces :  sometimes  a  single  battalion  decides  the  issue  of  the  battle. 

He  also  said  that  he  never  considered  before  a  battle  that  his  army 
was  too  large,  and  always  concentrated  all  the  forces  that  he  could. 
It  was  also  Napoleon's  rule  that  the  whole  task  of  a  commander  is  to 
distribute  his  troops  for  subsistence  and  to  reunite  them  for  battle, 
"  Se  diviser  pour  vivre  et  se  reunir  pour  combattre." 

197.  Composition  of  a  squadron. — Various  opinions  exist  upon  this 
subject.  Most  authorities  consider  that  a  fighting  squadron  should  be 
composed  of  ironclads  exclusively,  which,  on  this  account,  are  desig- 
nated squadron  ironclads.  This  opinion  is  based  upon  the  practice  of 
former  times,  when  it  was  thought  proper  to  form  the  liue  of  battle 
from  ships  only,  frigates  and  other  smaller  vessels  being  kept  apart. 
The  views  that  formerly  prevailed  must  be  regarded  as  just  to  day, 
for  size  determines  strength.  The  battle  ship  has  been  at  all  times 
more  powerful  than  the  frigate,  and  therefore  there  was  no  occasion  to 
place  the  frigate  in  the  center  of  the  line  and  so  weaken  one  portion 
thereof.  In  relation  to  vessels  of  small  dimensions,  such  as  torpedo 
cruisers  and  torpedo  boats,  the  same  arguments  may  be  applied,  but 
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it  is  a  question  in  what  way  large  ocean  cruisers  should  be  regarded, 
aud  where  they  should  be  placed  in  squadron  battle.  In  the  old  days 
frigates  and  other  small  craft  were  regarded  as  cruisers,  but  nowadays 
many  cruisers  approach  ironclads  in  displacement. 

The  designation  cruiser  seems  to  us  a  narrow  one,  for  by  this  term  we 
understand  a  ship  performing  a  special  service  as  a  cruiser,  while  the 
same  vessel  could,  in  our  opinion,  successfully  participate  in  an  artil- 
lery engagement.  We  believe  that  it  would  be  more  accurate  to  divide 
ships  into  armored,  partly  armored,  and  unarmored.  Under  the  first 
heading  would  be  included  ships  with  vertical  armor,  protecting  the 
water  line  and  apportion  of  their  batteries;  under  the  second,  ships 
whose  guns  are  not  protected  by  armor;  and  under  the  third,  ships 
without  vertical  armor,  but  with  a  protective  deck  covering  the  machin- 
ery, boilers,  and  the  vital  parts  below  the  water  line.  This  nomen- 
clature we  shall  hereafter  employ. 

If  a  separate  division  be  formed  of  unarmored  ships,  we  derive 
advantage  from  their  greater  speed  but  at  the  same  time  the  difficulty 
of  control  of  general  forces  is  increased.  Let  us  assume  that  the  com- 
mander in  chief  of  a  squadron  himself  leads  the  squadron  of  ironclads 
into  action  and  that  his  second  in  command  controls  the  cruisers.  It 
becomes  necessary  either  to  grant  the  junior  admiral  complete  freedom 
in  movement,  or,  while  permitting  him  freedom  in  details,  to  indicate 
to  him  the  duty  assigned  to  him,  or  by  means  of  signals  to  retain  com- 
plete control  of  the  actions  of  his  division.  We  assume  that  smoke 
and  other  impediments  will  render  signaling  very  difficult  in  battle. 
It  might  happen  that  the  chief  of  the  squadron  would  be  unable  at  the 
critical  moment  to  communicate  his  signals  to  his  junior  in  command, 
whence,  in  case  the  cruisers  are  formed  in  a  separate  division,  it  is  best 
to  give  the  junior  commander  full  freedom  in  movement.  He  should 
follow  the  actions  of  his  commander  in  chief,  endeavor  to  anticipate  his 
movements,  and  so  employ  his  own  division  as  to  strive  for  the  attain- 
ment of  the  common  end,  at  the  same  time  not  interfering  with  the 
movements  of  the  ironclads. 

However  competent  the  commander  of  the  division  may  De,  there  is 
always  a  risk  that  he  will  interfere  with  the  operations  of  the  squadron, 
and  the  commander  in  chief  may,  in  certain  cases,  forbid  him  to 
execute  such  movements  as  would,  in  his  opinion,  cause  the  divisions 
to  collide.  There  is  nothing  more  difficult  than  to  manoeuver  even  with 
one  ship  in  a  place  where  there  is  another  vessel  that  is  also  manoeuver  - 
ing.  If  any  one  has  any  doubt  of  this,  all  he  has  to  do  is  to  lay  out  two 
floating  targets  near  to  one  another  and  allow  two  ships  to  manoeuver 
freely  about  them.  The  captains  of  both  manoeuvering  vessels  will  be 
placed  in  very  difficult  positions,  for  they  will  lose  sight  of  the  chief  end 
in  view  and  will  strive  only  to  see  that  their  vessels  do  not  collide.  For 
the  purpose  of  avoiding  such  inconveniences,  would  it  not  be  better  to 
place  all  unarmored  ships  at  the  rear  of  the  fore-and-aft  column,  where 
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they  will  not  interfere  with  movements  in  any  way  and  whence  they  may 
be  controlled  by  signal  at  any  time  when  it  is  desired  to  employ  them  to 
chase  the  enemy's  ships  or  for  other  purpose.  Personally,  we  are 
inclined  to  think  that  it  would  be  better  at  the  beginning  of  the  battle 
to  keep  all  unarmored  vessels  iu  the  general  column. 

198.  Choice  of  formation. — It  has  been  stated  that  different  views 
have  been  held  at  different  times  upon  this  question.  The  tactics  of 
the  ancients  were  those  of  ramming  only,  which  required  line  abreast. 
When  the  ram  was  abandoned  and  sea  fights  were  decided  by  artillery, 
the  formation  of  ships  of  war  in  line  ahead  was  introduced.  The  intro- 
duction of  steam  did  not  change  the  conception  of  formation  in  battle, 
but  the  successes  of  the  ram  of  the  Merrimac  again  established  prefer- 
ence for  the  bow  formation.  The  echelon  formation  appeared  later  than 
this.  Admiral  Tegetthofi'  led  his  ships  into  action  at  Lissa  in  this  for- 
mation, which  in  fact  was  the  line  abreast  with  the  ends  beut  back. 
Tegettboff's  antagonist,  Admiral  Persano,  formed  his  fleet  in  line;  and 
although  this  line  was  broken  at  the  beginning  of  the  fight  and  a  melee 
ensued,  many  said,  nevertheless,  that  the  Italians  had  lost  the  battle  on 
account  of  the  formation  they  had  chosen.    This  opinion  is  unwarranted. 

At  the  battle  of  the  Yalu,  Admiral  Ito  divided  his  squadron  into  two 
divisions,  each  of  which  was  formed  in  column.  The  signal  by  which 
Admiral  Ito  indicated  the  movement  of  the  second  division  was  mis- 
understood, which  inclines  us  to  the  belief  that  very  little  dependence 
can  be  placed  upon  signals  in  battle.  Why  Ito  was  led  to  form  his 
ships  in  column  we  do  not  know,  but  we  believe  he  was  actuated  by 
the  idea  that  no  reliance  was  to  be  placed  upon  successful  signaling, 
and  the  single  formation  that  he  could  control  without  signaling  was 
column.  This  reason  is  a  very  weighty  one,  and  notwithstanding  what 
advantages  other  formations  may  possess,  column  seems  a  very  prac- 
tical one,  and  one  well  suited  for  battle.  We  can  not  see  how  an 
admiral  will  be  able  to  control  a  battle  if  his  squadron  be  formed  in 
any  other  way  than  in  column.  Change  of  formations  may  be  indi- 
cated by  signals,  but  before  fighting  begins.  Signals  are  also  possible 
during  battle,  but  only  those  that  are  not  too  complex.  If  any  ves- 
sel could  not  decipher  an  ordinary  general  signal,  this  would  not 
result  in  a  catastrophe,  and  the  signal  could  be  hauled  down  even  if 
part  of  the  fleet  did  not  understand  it.  On  the  other  hand,  evolution- 
ary signals  must  be  kept  flying  until  every  ship  answers,  otherwise 
collisions  might  ensue. 

In  view  of  what  has  already  been  said  above,  we  are  led  to  believe 
that  the  only  formation  capable  of  being  maintained  in  battle  and  from 
which  the  movements  of  the  squadron  may  be  controlled  is  that  of 
column.    Besides  this  advantage,  it  possesses  others  of  less  importance : 

First.  Guns  are  generally  mounted  so  that  the  greatest  fire  is 
delivered  from  broadside  and  the  least  in  the  direction  of  the  bow  and 
stern.     When  in  column,  our  ships  are  placed  fore-and-aft  with  respect 
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to  one  another,  so  that  broadsides  with  the  greatest  number  of  guns 
are  completely  free  to  be  employed  against  the  enemy. 

Second.  When  in  column  of  vessels  there  is  less  risk  of  firing  upon 
our  own  ships,  which  is  no  small  advantage  in  war. 

Third.  When  in  column  it  is  easy  to  preserve  distance,  and  the  com- 
manding officer  will  be  less  occupied  with  this  matter  and  will  be  freer 
to  give  his  attention  to  employment  of  his  guns  and  torpedoes. 

Fourth.  One  ship  following  another  in  column  protects  its  mate  in 
front  from  ramming  attack,  for  the  reason  that  he  himself  is  able  to 
ram  that  ship  which  attempts  to  ram  his  mate.  This  proposition  is 
almost  self-evident.  The  ramming  ship,  after  delivering  her  blow, 
loses  her  speed  for  a  considerable  interval  of  time,  while  the  mate 
astern  requires  only  one  minute  of  time,  at  a  speed  of  12  knots,  to 
cover  a  distance  of  200  fathoms.  In  this  manner  any  ship  observing 
that  its  mate  ahead  has  been  rammed  should,  without  hesitating  a 
second,  so  direct  his  course  as  to  pick  out  the  enemy  from  the  two 
entangled  ships  and  ram  him. 

To  penetrate  the  fore-and-aft  line  of  ships  at  intervals  of  200  fathoms 
(the  distance  between  the  centers  of  the  ships)  is  an  extremely  difficult 
manoeuver  to  perform.  If  the  vessel  attempting  it  rams  one  of  our 
vessels  and  does  not  succeed  in  breaking  through  our  line,  he  will  be 
rammed  himself  in  turn  by  our  ship  following  next  in  order,  after  he 
has  delivered  his  blow.  If  the  rammed  ship  happens  to  slip  through 
the  interval  between  two  ships,  he  runs  a  great  risk  of  being  rammed. 
The  distance  between  ships  with  intervals  of  2  cable  lengths  hardly 
exceeds  2  ship's  lengths,  consequently  the  ship  whose  bow  he  desires 
to  pass,  by  proceeding  at  full  speed  ahead  and  changing  his  course  a 
little,  has  a  good  chance  of  successfully  ramming  him. 

199.  The  post  of  the  commander  in  chief. — In  sailing  days  naval  eti- 
quette required  the  commander  in  chief  to  hoist  his  flag  upon  a  three- 
decked  ship,  and  the  admiral  naturally  chose  for  himself  such  a  vessel. 
Usually  he  placed  himself  at  the  head  of  the  line,  but  sometimes  took 
up  his  position  in  the  center.  If  the  admiral  wishes  to  utilize  the 
advantages  of  column  formation  in  fleets  of  to-day  and  to  control  the 
action  of  his  squadrons  without  signaling,  he  should  place  himself  at 
the  head  of  the  column.  Many  think  that  an  admiral  should  select  the 
most  heavily  armed  vessel,  which  is  best  able  to  withstand  the  effect 
of  the  enemy's  fire.  There  is  no  doubt  that  the  enemy  would  concen- 
trate upon  the  flagship  more  than  upon  other  ships,  and  therefore  it 
is  logical  that  the  admiral's  ship  should  be  the  best  protected;  but  the 
matter  may  be  considered  from  various  other  points  of  view.  Would 
it  not  be  more  practical  for  an  admiral  to  place  himself  upon  a  swift 
torpedo  boat  or  torpedo  cruiser  and  assume,  in  this  small  vessel,  his 
place  at  the  head  of  the  line*?  All  that  would  be  required  from  his 
ship  under  these  conditions  would  be  to  possess  masts  sufficiently  high 
to  enable  signals  to  be  made  with  large  flags.    In  what  concerns  per- 
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sonal  danger  to  the  admiral  there  would  be  no  very  great  difference, 
for  the  admiral  can  not  properly  occupy  an  armed  tower  from  which 
he  can  see  nothing,  therefore  in  this  regard  the  armor  of  an  ironclad  ! 
presents  no  protection  to  the  admiral. 

The  advantages  to  be  derived  from  placing  the  admiral  upon  a  light 
vessel  are  as  follows : 

First.  The  admiral  could  at  any  minute,  by  hoisting  the  signal,  move 
out  of  position  and  inspect  his  line. 

Second.  The  flagship,  on  account  of  its  small  size,  would  not  receive 
as  many  blows  as  a  large  one,  and  therefore  the  admiral  would  remain 
in  relatively  greater  quiet  upon  a  small  ship  than  upon  a  large  one. 

Third.  If  the  ship  chosen  by  the  admiral  were  of  light  draught  he 
would  be  insured  against  being  sunk  by  torpedoes. 

Fourth.  Small  ships  have  fewer  guns,  consequently  firing  would  inter- 
fere less  with  the  admiral  upon  a  small  vessel  than  upon  a  large  one. 

Fifth.  If  the  enemy  should  concentrate  his  fire  upon  the  flagship, 
which  from  its  size  would  incur  a  relatively  small  risk  of  being  injured, 
the  fire  upon  the  heavier  ironclads  would  be  considerably  weakened, 
which  in  itself  is  a  great  advantage. 

Sixth.  If  the  enemy  disregard  the  flagship  and  concentrate  his  fire 
upon  the  leading  ironclad,  and  the  latter  be  put  out  of  action,  no  mis- 
take would  result,  for  the  admiral  would  continue  at  the  head  of  the  line. 

Seventh.  In  case  the  admiral  desired  to  change  the  heading  of  his 
squadron  16  points  and  the  rear  thus  became  the  van,  he  could  utilize 
his  great  superiority  in  speed  to  take  his  place  again  at  the  head  of 
the  column,  and  again  lead.  He  might  start  for  his  new  position  at 
the  time  of  hoisting  the  signal,  then  the  signal  would  be  properly 
understood  and  the  admiral  could  so  time  his  movements  as  to  be  at 
his  place  at  the  head  of  the  column  just  as  the  turn  of  the  ships  was 
completed. 

Eighth.  If  the  flagship  be  badly  injured  the  admiral  is  able  to  transfer 
his  flag  to  another  ship,  which  would  be  much  easier  to  do  by  changing 
from  one  small  vessel  to  another  than  from  one  large  vessel  to  another. 

In  view  of  all  the  above  facts,  we  are  disposed  to  think  that  the 
admiral,  in  most  cases,  would  make  no  mistake  in  shifting  his  flag 
before  battle  to  a  small  rapid  ship,  but  if  he  intends  to  do  this  in  time 
of  battle  he  should  practice  the  manoeuver  in  time  of  peace. 

200.  The  employment  of  the  semaphore  for  urgent  signals. — Wherever 
he  may  be  placed  the  admiral  should  possess  the  power  of  making  cer- 
tain very  important  signals  very  quickly,  so  that  the  signals  could  be 
rapidly  and  exactly  interpreted  in  each  case. 

The  masthead  semaphores  may  be  useful  in  this  regard;  besides  the 
capability  of  signaling  all  phrases  in  alphabetic  characters,  they  offer 
a  possibility  of  making  very  rapid  signals.  Far  more  time  is  consumed 
in  signaling  with  flags  than  in  setting  the  vanes  of  the  semaphore  in 
a  desired  position;  besides  this,  more  time  is  required  to  pick  out  flags 
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than  in  choosing  certain  semaphore  combinations,  and  it  is  therefore 
very  important  to  set  apart  the  most  important  battle  signals  for  com- 
munication by  semaphore.  When  the  index  is  placed  horizontally  this 
signifies  ordinary  semaphore  signaling,  and  when  placed  in  the  upper 
or  lower  inclined  position  this  may  signify  war  signals.  Fifty- six  such 
signals  may  be  made.  The  signals  selected  for  such  communication 
should  be  the  most  important  ones,  each  of  which  should  be  provided 
with  clear  and  exact  instructions  as  to  what  should  be  done  under 
existing  circumstances. 

201.  The  fighting  order  of  the  squadron  appears  to  us  as  follows:  All 
large  ships  to  be  in  column,  of  which  the  swift  ships  are  to  constitute 
one  part,  let  us  say  the  first  division,  and  ships  of  moderate  speed  the 
second  part  (second  division).  We  assume  that  it  is  better  to  divide  the 
ships  according  to  speeds  and  not  according  to  the  caliber  of  guns  and 
thickness  of  armor.  Ships  of  displacement  under  1,000  tons  are 
assigned  for  repeating  signals  and  are  posted  upon  the  side  of  the 
column  away  from  the  enemy.  Ships  assigned  to  this  duty  may  be 
permitted  to  pass  through  the  columns  and  should  be  instructed  how 
to  perform  this  duty  without  creating  confusion.  Torpedo  boats  con- 
stitute a  separate  division  and  should  be  formed  on  the  side  away  from 
the  enemy  to  attack  the  latter  in  accordance  with  the  instructions  they 
have  received  from  the  admiral.  The  ship  so  injured  that  she  can  not 
maintain  such  speed  as  would  enable  her  to  maintain  her  place  in  line 
should  leave  the  line,  two  torpedo  boats  being  left  to  protect  her. 

202,  General  melee. — Many  assert  that  a  squadron  may  be  kept  in 
formation  only  at  the  beginning  of  the  fight,  and  that  afterwards,  when 
the  squadrons  interlace,  a  general  melee  ensues  which  will  be  a  ship  to 
ship  fight  in  which  both  antagonists  possess  no  plan  and  present  no 
possibilities  for  control.  Such  an  assumption  seems  to  us  irrational, 
for  the  movement  of  each  ship  is  impeded  by  the  movements  of  other 
ships  on  their  own  side.  We  remember  how  difficult  it  is  to  manoeuver 
within  the  radius  of  action  of  another  ship  whose  intentions  are  un- 
known to  us.  In  this  respect  ships  of  our  own  nationality  are  more 
impeded  than  those  of  the  antagonist. 

It  seems  to  us  that  a  rule  should  be  established  according  to  which 
the  ship  or  ships  who  leave  their  places  in  the  line  should  endeavor  to 
recover  them  as  quickly  as  possible,  irrespective  of  order  or  of  numbers. 
Let  us  assume  that  after  the  meeting  of  two  squadrons  all  ships  have 
left  their  places  to  avoid  ramming  or  torpedoes,  and  that  the  line  has 
been  completely  shattered.  The  commander  of  each  ship,  as  soon  as 
he  sees  that  he  is  free  to  manoeuver,  should  immediately  turn  toward 
his  admiral's  flag  and  endeavor  to  place  himself,  as  soon  as  he  is  able, 
astern  of  him  or  of  some  other  vessel  that  has  already  gotten  astern  of 
the  admiral's  ship.  The  squadron  will  be  thus  re-formed  and  the  ships 
will  no  longer  prevent  each  other  from  manoeuvering,  will  not  interfere 
with  one  another's  fire,  and  the  admiral  in  command  will  be  able  to 
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resume  the  control  of  his  squadron  in  accordance  with  determined  plans 
for  attacking  a  certain  part  of  the  enemy's  forces. 

We  must  remember  Nelson's  rule,  which  is  included  in  his  instructions 
before  Trafalgar,  to  look  upon  the  flagships  as  the  points  of  union. 

203.  Choice  of  object  of  artillery  attach. — In  our  choice  of  object  of 
attack  for  our  guns  we  should  bear  in  mind,  first  of  all,  that  the  chief 
thing  to  do  is  to  hit  our  adversary,  and  we  should  therefore  fire  upon 
that  vessel  which  presents  the  best  target  to  us.  that  is,  the  nearest. 
If  we  neglect  this  rule  we  run  the  risk  of  obtaining  no  results  from  our 
fire,  and  in  addition  to  this  we  should  remember  that  the  penetrative 
effect  of  fire  at  short  ranges  is  very  great.  We  should  therefore  direct 
our  fire  upon  a  group  of  ships  (if  the  ships  of  the  antagonist  for  any 
reason  approach  one  another).  It  is  well  to  remember  that  one  ship  at 
short  range  is  a  better  target  than  a  group  at  a  long  range. 

Besides  the  principal  conceptions  relating  to  the  object  of  attack, 
there  are  also  secondary  ones.  It  is  useful,  for  example,  to  concentrate 
our  fire  upon  the  leading  ship,  or  the  flagship.  In  relation  to  the 
destructiveness  of  fire,  it  is  useful  to  fire  upon  that  ship  which  turns 
its  bow  or  broadside  toward  us;  firing  upon  ironclads  diagonally 
placed  in  respect  to  ourselves  is,  in  our  opinion,  disadvantageous;  the 
chief  point  to  be  remembered  under  such  conditions  is  the  best  chance 
of  making  a  hit. 

204.  May  we  place  an  antagonist  under  a  cross  fire? — In  former  times 
efforts  were  made  to  place  an  antagonist  under  two  fires,  which  some- 
times led  to  firing  upon  one's  own  ships.  Nelson,  in  his  instructions 
issued  before  Trafalgar,  calls  attention  to  the  fact  that  "  Shots  will 
carry  away  the  masts  and  yards  of  friends  as  well  as  foes."  The  occur- 
rence must  have  been  a  common  enough  one  in  those  days.  The 
question  arises  whether  it  is  better,  nowadays,  in  a  squadron  engage- 
ment, to  place  an  enemy  under  cross  fire  without  being  restrained  by 
the  fact  that  a  portion  of  our  shells  may  strike  our  own  ships. 

Technique  has  undergone  a  change,  owing  to  the  fact  that  modern 
shells  are  elongated,  and  therefore,  on  account  of  revolution  around 
their  axes,  they  ricochet  irregularly,  while  the  balls  formerly  used 
ricochetted  quite  regularly,  which  argues  against  placing  the  enemy 
under  cross  fire  at  the  present  day. 

There  is  still  another  modification ;  that  is,  the  introduction  of  burst- 
ing shells.  If  we  fired  at  ships  entirely  with  loaded  shells,  and  had 
fuses  so  arranged  that  the  shell  bursts  upon  impact  upon  the  water,  we 
would  do  away  with  ricochets  altogether.  Under  these  conditions  we 
might  place  an  antagonist  under  cross  fire  at  a  distance  of  10  cable 
lengths  and  run  no  risk  of  striking  our  own  ships.  If  the  question 
relates  to  two  of  our  own  ships  firing  against  one  of  the  antagonist,  it 
is  more  advantageous  to  keep  both  upon  the  same  side  of  that  antag- 
onist. All  questions  as  to  how  to  place  an  antagonist  under  cross  fire, 
as  has  been  stated  above,  relate  to  squadron  action. 
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205.  Concerning  intervals  betiveen  ships. — In  an  artillery  engagement- 
it  is  very  important  to  maintain  close  intervals  between  ships.  This 
strengthens  the  fire  of  the  line  and  gives  us  an  advantage  over  the 
enemy  whose  intervals  are  extended.  Small  intervals,  however,  develop 
the  disadvantage  of  a  greater  chance  of  collision.  Ships  usually  pro- 
ceed to-day  with  intervals  of  about  2  cable  lengths,  counting  from 
the  centers  of  the  vessels,  and  it  seems  to  us  that  it  would  be  well  to 
preserve  these  intervals  in  time  of  war,  as  they  are  practical  and  the 
personnel  is  familiar  with  them. 

206.  Should  the  formation  in  column  be  rigidly  adhered  to? — Ordinarily, 
vessels  are  compelled  to  follow  exactly  in  the  wake  of  their  leaders,  but 
under  these  conditions  it  is  hard  to  read  signals  from  even  the  third 
ship  astern,  while  it  is  quite  impossible  to  read  them  from  the 
fifth.  By  maintainiug  an  exact  fore-and-aft  position  we  insure  great 
exactness  for  every  change  of  formation,  but  sometimes  it  is  useful 
for  ships  to  purposely  leave  their  position  to  obtain  some  advantage 
by  use  of  their  guns,  etc.  If  such  a  departure  be  permissible,  rules 
should  be  established  to  inform  each  ship  in  what  direction  it  may 
deviate.  Let  us  assume  that  a  squadron  meets  an  enemy's  squadron  by 
heading  directly  for  it.  Then  the  second  ship  from  the  van  may  be 
accorded  the  right  to  sheer  to  starboard  a  distance  equal  to  its  own 
length;  the  third,  the  same  to  port;  the  fourth,  2  cable  lengths  to 
starboard;  the  fifth,  the  same  to  port;  the  sixth  preserves  its  position 
in  column;  the  seventh  sheers  as  the  second,  etc.  This  disposition  of 
ships  affords  the  first  five  ships  the  possibility  of  seeing  the  adversary 
and  firing  upon  him.  It  also  lessens  the  chance  of  the  enemy  hitting 
us.  If  a  ship  be  left  behind,  it  should  endeavor  to  recover  its  position 
in  line  as  quickly  as  possible  by  steering  directly  for  that  position  upon 
every  turn  of  the  fleet,  irrespective  of  maintenance  of  its  position  in 
line. 

207.  Attack  upon  an  extremity  of  the  enemy7 s  column. — A  squadron 
should  be  maneuvered  in  an  artillery  fight  so  as  to  obtain  an  advantage 
over  some  portion  of  the  squadron  attacked.  To  this  end  it  is  useful 
to  concentrate  one's  forces  either  upon  the  enemy's  van  or  rear,  or  upon 
one  of  his  flanks,  if  the  enemy  be  found  in  line  of  vessels.  This  maybe 
accomplished  by  successive  change  of  direction  of  the  vessels  in  one's 
own  column ;  but  the  concentration  of  force  in  some  cases  is  highly 
satisfactory  and  effective  if  each  ship  from  a  given  moment  holds  the 
rear  of  the  enemy  upon  a  given  bearing.  A  description  of  this  ma- 
neuver, which  the  author  has  put  in  practice  a  number  of  times  in  his 
peace  exercises,  is  presented  below. 

Let  us  assume  two  opposing  squadrons  proceeding  upon  opposite 
courses  (fig.  25).  The  leading  ship  of  our  squadron,  when  it  finds  the 
rear  of  the  enemy's  squadron  bearing  45  degrees  from  its  own  course, 
begins  to  sheer  in,  so  as  to  constantly  maintain  the  rear  vessel  upon  this 
course  angle,  or  bearing.     The  vessel  following  the  leading  ship  also 
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heads  in  in  a  similar  manner  with  respect  to  the  enemy's  rear,  and  by 
so  doing  no  longer  proceeds  in  column,  but  describes  tbe  arc  of  a  curve 
of  diminished  radius.  Tbe  third  ship  from  the  van  proceeds  in  an  arc 
of  less  radius  than  that  of  the  second,  etc. 

In  performing  these  evolutions  the  course  of  each  ship  is  determined 
by  the  course  angle,  the  distance  covered  being  different  in  each  case. 
Thus,  for  an  original  distance  between  the  columns  of  10  cable  lengths 
and  between  ships  of  2  cable  lengths,  and  with  an  original  speed  of  10 
knots,  if  the  leading  ship  assumes  a  speed  corresponding  to  the  speed 
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Fig.  25.— Attack  on  rear  of  adversary's  column. 

upon  turning  of  12  knots,  the  second  should  proceed  at  a  speed  of  11 
knots;  the  third,  10  knots;  the  fourth,  9 J  knots;  the  fifth,  8 J  knots; 
the  sixth,  7|  knots;  the  seventh,  7  knots;  the  eighth,  6£  knots;  and 
the  ninth,  0  knots.  This  speed  should  be  assumed  from  the  moment  of 
the  commencement  of  the  turn  by  the  leading  ship.  In  turning,  the 
interval  diminishes  from  2  to  \\  cable  lengths,  which  is  advantageous 
in  relation  to  the  concentration  of  fire  upon  the  enemy's  rear.  The  fol- 
lowing rule  should,  in  relation  to  speed,  be  observed: 

When  the  leading  ship  begins  to  turn,  the  ships  following  should  reg- 
ulate their  speeds  as  follows:    Tbe  leader  increases  his  speed  liO  per 
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cent;  the  second  ship  increases  speed  10  per  cent;  the  third  maintains 
the  original  speed;  the  fourth  diminishes  speed  7  percent;  the  fifth 
diminishes  speed  15  per  cent;  the  sixth  diminishes  speed  23  per  cent. 

As  all  ships  do  not  lose  speed  alike  upon  turning,  and  as  differences 
in  speeds  become  greater  when  the  distance  between  columns  is  less, 
each  ship  should  be  careful  to  approach  within  not  less  than  1J  cable 
lengths  of  its  mate,  with  a  course  angle  of  about  35  degrees.  Each  ship 
observes  the  other  one  in  front  of  him  and  is  responsible  for  collision 
therewith.  From  the  beginning  of  this  evolution  all  ships  concentrate 
their  fire  upon  the  rear  of  the  enemy's  column  and  upon  those  of  his 
ships  that  are  nearest  thereto. 

When  the  enemy's  line  has  been  completely  flanked,  the  leader  uses 
his  helm  so  as  to  maintain  himself  at  a  suitable  distance  for  artillery 
fire.  The  remaining  ships  gradually  resume  position  in  column,  each 
ship  increasing  its  speed  as  soon  as  it  observes  that  the  interval  from 
its  leader  begins  to  increase. 

If  it  be  desired  to  pass  the  rear  of  the  enemy  at  a  closer  range,  it 
may  be  done  as  in  the  preceding  case,  with  the  difference  that  the  course 
angle  is  maintained,  not  upon  the  rear  ship  of  the  enemy,  but  upon  the 
second  from  the  rear.  In  case  the  rear  ship  under  these  conditions 
should  not  fall  within  the  angle  of  fire  of  the  broadside  guns  it  may 
be  fired  upon  with  the  guns  aft.  Upon  flanking  the  enemy's  column 
its  rear  is  exposed  to  the  fire  of  all  the  ships  of  our  fleet.  In  case 
of  attack  upon  his  rear  guard  the  enemy  should  act  as  has  been 
explained  above.  The  best  thing  for  him  to  do  is  to  perform  the  same 
manceuver  and  attack  the  rear  guard  of  the  attacking  squadron.  He 
may  also  turn  all  his  ships  simultaneously  a  given  number  of  points  and 
advance  to  the  attack,  or  assume  a  more  favorable  position  in  some 
other  way.  In  general,  after  the  squadron  turns  twelve  points  from  the 
enemy  the  leading  vessel  should  employ  its  helm  accordingly  and 
assume  a  course  parallel  to  the  enemy's  rear.  The  remaining  ships 
should  in  this  case  regard  themselves  as  out  of  position  and  should 
endeavor  to  take  gradually  their  places  in  the  new  line. 

208.  Attack  of  the  enemy's  flanlc. — Let  us  assume  that  our  squadron  is 
formed  in  column  and  perceives  the  enemy  ahead  in  line  formation 
(fig.  26,  beginning  of  action),  and  that  the  leading  ship  is  distant  40 
cable  lengths  from  the  enemy.  If  the  latter  now  begins  to  hold  the 
flank  of  the  enemy  upon  a  bearing  of  55  degrees,  then,  as  the  squad- 
rons approach  each  other,  the  leader  and  some  ships  following  will 
be  in  a  position  to  attack  the  enemy's  flank  and  the  ships  next  thereto 
with  all  broadside  guns.  In  twelve  minutes  the  leading  ship  flanks 
the  enemy's  line,  and  the  squadron  occupies  the  position  shown  (fig.  26, 
twelfth  minute). 

During  all  this  manceuver  the  position  of  our  vessels  is  more  favor- 
able than  that  of  the  enemy,  for  we  are  able  to  use  our  broadside  guns 
and  hold  a  part  of  his  squadron  at  a  short  range,  while  only  his  right- 
13064— No.  17,  pt.  2 11 
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flank  ship  can  fire  upon  us  from  this  range.  The  moment  especially 
favorable  for  each  ship  to  fire  is  when  it  passes  the  line  of  bearing  of 
the  enemy's  ships,  remembering  that  the  ricochets  incline  to  the  right. 
In  case  of  firing  shells  that  do  not  burst,  in  the  case  represented  in 
fig.  26  it  is  advantageous  to  fire  a  little  before  passing  the  enemy's  line 
of  bearing. 

Each  ship  as  it  approaches  the  enemy's  flank  is  very  favorably 
placed  for  firing  its  torpedoes  at  long  range.  Torpedoes  should  move 
parallel  to  the  front  of  the  enemy,  so  that  if  they  do  not  strike  one  ship 
they  may  strike  another.  When  the  enemy  observes  the  discharge  of 
our  torpedoes,  all  that  he  can  do  is  to  turn  his  ships  by  signal,  which 
requires  considerable  time  for  execution.  There  is  no  doubt  that  our 
antagonist  may  fire  his  torpedoes,  but  if  he  wishes  to  use  them  at  long 
range  he  must  give  them  a  low  speed,  and  in  such  cases  firing  across 
the  bows  of  his  own  ships  is  out  of  the  question.  In  general,  when  ships 
are  formed  in  line,  firing  from  broadside  tubes  across  bows  is  dangerous 
for  our  own  ships. 

Keturning  to  the  position  occupied  by  the  squadron  at  the  end  of 
the  twelfth  minute,  it  becomes  necessary  to  either  turn  the  whole  squad- 
ron simultaneously  16  points  to  the  right  (fig.  27),  or  else  to  proceed 
without  changing  the  course,  so  as  to  retire.  In  our  opinion  it  would 
be  better  to  change  the  course  16  points  to  starboard  and  remain  in 
column  of  vessels,  gradually  assuming  a  course  parallel  to  that  of  the 
enemy  and  concentrating  our  fire  upon  those  of  his  ships  nearest  to  us. 

Turning  our  squadron  16  points  when  vessels  are  disposed  in  the 
arc  of  a  circle  requires  watchfulness  upon  the  part  of  a  commander 
in  chief,  for  ships  approach  one  another  in  turning;  to  avoid  danger, 
every  ship  should  commence  the  turn  only  when  it  observes  that  its 
mate  astern  has  already  put  its  helm  over,  and  every  ship  should  con- 
sider itself  responsible  for  collision  with  its  mate  astern.  We  assume 
that  during  the  whole  time  of  the  evolution  the  enemy's  squadron  does 
not  change  his  formation.  If  he  should  turn  suddenly  8  points  to 
the  left,  we  would  have  to  begin  the  above-described  manoeuver  of 
attacking  the  end  ships  of  the  enemy's  squadron.  If  he  turn  suddenly 
8  points  to  starboard,  it  would  be  better  to  lay  our  course  parallel  to 
bis  own,  endeavoring  to  place  part  of  our  ships  in  advance  of  his  van. 
By  so  doing  we  have  no  advantage  over  our  antagonist,  but  we  will  not 
be  in  a  disadvantageous  position,  and  if  the  head  of  his  column  begins 
to  change  its  course  we  may  be  able  to  surround  the  leaders  in  a  circle 
and  concentrate  fire  upon  them. 

209.  Interception  of  a  portion  of  the  enemy's  squadron. — Let  us  assume 
the  same  conditions  as  before — that  is,,  that  our  fleet  is  formed  in  column 
and  our  adversary's  in  line,  and  that  we  desire  to  cut  off  a  portion  of 
his  squadron.  In  this  manoeuver  our  leading  ship  is  subjected  to  a  con- 
centrated fire  of  the  antagonist.  He  should  hold  the  third  ship  of  the 
enemy's  flank  upon  his  own  bow,  and  he  will  then  pass  approximately 
between  the  fifth  and  the  sixth  ship  (fig.  28).     It  is  useless  for  the 
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intercepted  ships  of  the  enemy  to  maintain  the  same  course  as  before, 
for  in  line  formation  they  do  not  protect  one  another  from  ramming  as 
they  do  in  column.  If  the  intercepted  ships  turn  8  points  to  the  right 
to  avoid  meeting  our  column,  our  own  squadron  begins  its  attack  upon 
the  rear  ships  of  the  intercepted  group. 

In  this  combination,  our  own  ships  are  exposed,  as  already  stated, 
to  the  concentrated  fire  of  the  antagonist,  and  generally  this  manoeuver 
is  far  from  being  as  advantageous  as  might  be  supposed. 

210.  Forming  a  ring  around  the  enemy. — If  we  have  a  long  fore-and-aft 
column  and  the  force  of  the  enemy  is  comparatively  limited,  or  if,  in  con- 
sequence of  possessing  fewer  ships  or  for  other  reasons,  the  enemy  lessens 
his  speed  and  his  ships  approach  one  another,  it  is  very  advantageous 
for  us  to  surround  them  in  a  ring,  with  no  intervals  in  our  own  for- 
mation through  which  he  may  escape.  In  occupying  such  a  position  we 
are  in  a  very  favorable  condition  for  the  use  of  our  guns.  The  enemy's 
ships  will  have  no  room  to  form  line  in  a  short  time,  and  we  must  utilize 
this  circumstance  for  concentrating  our  fire.  Each  inaccurate  shot  of 
the  enemy  will  miss  its  mark,  but  some  of  our  misses  will  strike  other 
ships  of  the  enemy;  besides  this,  the  enemy's  ships  being  close  together 
will  interfere  with  one  another. 

The  tactics  of  surrounding  an  enemy  consists  in  forming  an  outer  ring 
around  him,  without  respect  to  order  or  numbers.  Each  ship  endeavors 
as  quickly  as  possible  to  take  up  a  course  parallel  to  the  enemy's.  The 
enemy  should  form  column  and  endeavor  to  break  through  the  line  and 
escape  from  the  inner  position. 

To  this  end  any  one  of  the  surrounded  ships  that  happens  to  find  the 
greatest  interval  in  the  enemy's  ring  opposite  to  himself,  hoists  the 
necessary  signal  and  heads  for  this  point,  the  other  ships  following 
after  him  in  one  column.  The  outer  ring  will  have  to  yield,  evidently, 
to  the  column  of  vessels  at  short  intervals. 

211.  The  role  of  torpedo  boats  in  squadron  warfare  may  be  twofold,  as 
follows :  To  attack  the  enemy's  ships,  and  to  oppose  attack  from  the 
enemy's  torpedo  boats. 

The  torpedo-boat  division  should  have  its  chief,  around  whom  the 
flotilla  is  grouped.  If  the  torpedo  boats  are  numerous,  there  should  be 
two  or  three  groups  of  them  of  eight  torpedo  boats  each. 

Torpedo  boats  take  no  part  in  fights  at  long  range,  and  should  be 
kept  out  of  the  enemy's  fire;  near  enough,  however,  to  the  place  of 
action  to  be  able  to  appear  pronrptly  when  their  services  are  required. 
Some  consider  that  it  is  more  favorable  to  retain  torpedo  boats  in  rear 
of  one's  own  ships,  near  the  sides.  Is  this  so?  Would  it  not  follow 
that  the  torpedo  boats  behind  the  ships  would  be  screened  so  far  as 
their  capability  of  seeing  anything  is  concerned,  yet  not  screened  from 
the  fire  of  the  enemy?  All  projectiles  which  happen  to  burst  upon 
impact  against  the  superstructure  of  the  ironclads  would  scatter  their 
fragments  in  the  very  places  where  the  torpedo  boats  happened  to  be. 
It  would  be  much  safer  to  place  them  in  a  very  open  position.    We  must 
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avoid  grouping  vessels  too  closely  together,  and  placing  them  behind 
one  another  develops  this  condition.  We  are  therefore  opposed  to  con- 
cealing our  torpedo  boats  behind  large  vessels. 

Torpedo  boats  can  easily  pass  through  the  fore-and-aft  line,  and  con- 
sequently may  be  kept  at  some  distance  from  the  line  of  their  own 
ships,  until  the  moment  of  attack.  When  the  signal  of  attack  is  shown, 
all  torpedo  boats  proceed  in  line  to  attack  part  of  the  enemy's  squadron, 
endeavoring  to  maintain  as  high  a  speed  as  possible,  and  dressing  upon 
their  leader.  The  moment  of  attack  should  be  indicated  by  semaphore 
signals;  and,  besides,  the  direction  toward  which  torpedo  boats  are  to 
turn  after  firing  their  torpedoes  should  have  been  determined  before- 
hand. Torpedo  boats  should  remember  that  their  small  size  is  their 
best  protection  from  the  enemy's  guns,  as  they  are  very  hard  to  hit; 
and,  therefore,  after  firing  one  torpedo  they  have  the  chance,  without 
being  too  hasty,  of  firing  a  torpedo  from  the  second  apparatus ;  and  they 
should  only  consider  their  work  completed  after  they  have  fired  both 
torpedoes,  alter  which  they  may  retire  to  a  safer  position,  out  of  range 
of  the  adversary's  guns. 

Some  of  the  torpedo  boats  may,  however,  be  regarded  differently,  and 
may  be  employed  to  weaken  the  enemy's  squadron  before  we  engage  the 
latter  with  our  artillery.  Torpedo  attack  is  naturally  much  more  difficult 
under  these  circumstances,  and  it  is  probable  that  many  of  the  tor- 
pedo boats  would  be  destroyed ;  but  the  result  might  still  be  the  actual 
weakening  of  the  enemy's  squadron.  Such  tactics  would  be  funda- 
mental in  cases  when,  on  account  of  the  sea,  the  enemy's  ships  roll 
heavily,  or  when  foggy  or  rainy  weather  diminishes  the  chance  of  the 
torpedo  boats  being  sighted.  Let  us  assume  that  the  enemy  adopt 
such  tactics,  and  that  a  division  of  his  torpedo  boats  precede  his 
squadron  and  attack  our  own.  Should  we  send  our  torpedo  boats 
against  his  or  should  we  defend  ourselves  against  his  torpedo  boats 
with  our  guns  %  This  question  may  be  decided  as  follows :  If  there  is 
a  chance  of  attacking  his  torpedo  boats  at  a  great  distance  from  our 
squadron,  we  may  or  may  not  send  out  our  own  boats,  according  to  our 
desires.  If  time  does  not  permit  our  meeting  them  at  a  great  distance, 
it  is  better  to  send  our  torpedo  boats  as  quickly  as  possible  beyond  the 
line  of  ships,  so  they  will  not  interfere  with  the  fire  of  our  own  guns. 
Such  a  mauceuver  should  be  signaled  by  semaphore. 

When  attacked  by  torpedo  boats  the  squadron  may  either  simulta- 
neously turn  their  sterns  toward  them  or  maintain  their  former  course, 
or  turn  with  their  bows  toward  the  approaching  flotilla.  If  time  per- 
mits, the  best  thing  to  do  is  to  turn  stern  to  them,  so  as  to  gain  time 
for  firing  upon  them.  If  the  torpedo  boats  are  near  at  hand  and  it 
is  easier  to  turn  bows-on  to  them,  this  should  be  done,  although  the 
manoeuver  is  far  from  being  as  advantageous  as  the  former.  If  only  one 
torpedo  boat  attack,  turning  bows-on  toward  it  is  almost  a  guaranty 
of  immunity  from  explosion,  on  account  of  the  narrow  entrance  of 
modern  vessels  and  of  the  blunt  form  of  the  torpedo  head.    When 
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attacked  simultaneously  by  a  number  of  torpedo  boats,  turning  bows- on 
toward  one  of  them  will  not  prevent  the  others  from  delivering  their 
fire  under  the  most  favorable  conditions.  The  same  will  be  true  in 
the  case  of  a  torpedo-boat  attack  upon  the  whole  squadron.  The  tor- 
pedoes should  be  discharged  against  those  ships  that  are  not  turned 
bows  on  to  them.  If  the  ships  remain  on  their  original  course,  they 
may  either  alter  their  speed  and  trust  blindly  to  their  guns,  or,  hav- 
ing reversed  their  engines  simultaneously  from  full  speed  ahead  to  full 
speed  astern,  lower  their  torpedo  nets. 

Of  the  above-described  inanoeuvers  we  give  preference  to  turning 
stern  toward  torpedo  boats  if  there  is  sufficient  time  and  the  squadron 
is  able  to  maintain  a  fair  speed.  If  the  torpedo  boat  attack  is  sudden, 
the  best  thing. to  do  is  to  back  the  engines  and  lower  the  nets.  This 
manoauver  requires  only  two  minutes'  time  to  perform,  after  which  the 
ships  remain  stationary  and  their  nets  become  efficient.  This  manoeuver 
is  one  that  should  be  indicated  by  the  semaphore. 

212.  Is  a  reserve  desirable? — In  our  opinion  there  is  no  need  of  a 
reserve  in  squadron  action.  It  weakens  our  own  strength  and  affords 
our  enemy  the  chance  of  defeating  our  squadron  by  sections.  It  is 
better  to  reinforce  our  column.  Then,  as  above  stated,  the  end  ships  will 
constitute  a  reserve  for  the  main  force,  which  may  take  a  more  active 
part  in  battle. 

213.  General  conclusions  on  squadron  action. — As  was  stated  in  para- 
graph 193,  it  is  impossible  to  give  exact  directions  how  to  fight  a 
squadron.  Much  depends  upon  the  tactics  of  action  of  our  adversary. 
But  in  general  we  may  state  that  we  should  endeavor  to  concentrate  a 
superior  force  upon  some  part  of  his  squadron,  and  after  annihilating  it 
to  attack  the  other  part. 

214.  How  should  a  battle  be  concluded? — The  results  of  a  squadron 
engagement  are  complete  only  when  they  result  in  the  complete  anni- 
hilation of  the  enemy's  forces.  Frederick  the  Great  said  in  relation  to 
pursuit:  "Nothing  is  done  well  when  anything  remains  to  be  done." 
Bliicher  said  that  "there  is  no  need  to  advance  with  complete  brigades 
or  battalions  in  conducting  a  pursuit.  It  is  self-evident  that  an  enemy 
beaten  and  running  away  offers  no  resistance."  Nelson  said:  "I  am 
ready  to  lose  half  of  my  squadron  to  annihilate  the  French."  He  wrote 
to  his  wife  after  the  battle  in  the  Gulf  of  Genoa:  "If  out  of  eleven  of 
the  enemy's  ships  we  had  taken  ten  and  allowed  one  to  escape,  having 
the  possibility  of  capturing  it,  I  would  not  have  considered  the  day  a 
good  one." 

From  the  above  follows  the  incontrovertible  rule  of  the  necessity  of 
pursuing  and  annihilating  a  beaten  enemy.  We  must  not  consider  our 
own  losses,  but  continue  to  attack  until  he  is  completely  annihilated 
or  until  he  escapes.  To  allow  a  defeated  enemy  to  escape  from  our 
hands  is  to  diminish  the  value  of  the  results  of  victory,  for  however 
great  his  losses  may  be  in  materiel  or  in  personnel,  his  ship  returns  to 
its  own  ports  and  is  repaired,  and  its  loss  to  his  squadron  is  but 
temporary. 


Chapter    XIII. 
NIGHT   TORPEDO    ATTACK. 


215.  Historical  note. — The  first  torpedo  launches  possessed  such  a  low 
speed  that  they  could  not  overtake  any  war  ship,  and  torpedo  outfits 
consisted  therefore  of  towing  devices,  to  employ  which  it  was  necessary 
to  lay  one's  ship  alongside  an  enemy.  Torpedo  boat  attacks  were 
undertaken  exclusively  at  night,  and  at  the  time  of  the  American  civil 
war  (1861-64)  some  successful  attacks  were  made.  These  successes  were 
probably  regarded  as  fortuitous,  for  they  led  to  no  general  armament 
of  steam  cutters  of  large  vessels,  and  did  not  lead  to  the  creation  of  a 
type  of  torpedo  boat. 

The  Franco  German  war  of  1870-71  produced  nothing  new  in  this 
direction,  but  the  matter  was  further  developed  as  the  result  of  suc- 
cesses obtained  by  our  steam  launches  in  the  Turkish  war  in  1877.  The 
Russian  sailors  on  the  Danube,  notwithstanding  the  absence  of  war 
ships,  did  all  that  the  progress  of  military  operations  required.  By 
means  of  the  torpedo  defense  they  limited  the  radius  of  action  of  the 
Turkish  ships  of  war  as  far  as  was  required,  and  they  defended  the  line 
of  torpedoes  with  steam  cutters  and  thus  impeded  the  action  of  the 
enemy's  fleet. 

In  the  Black  Sea  the  author  proposed  appliances  for  hoisting  and 
lowering  steam  cutters  fully  armed  and  equipped  for  torpedo  service, 
their  outfit  not  interfering  with  their  being  successfully  hoisted  or 
lowered.  The  steamer  Grand  Duke  Eonstantin  was  fitted  out  so  as  to 
be  able  to  hoist  four  steam  launches,  being  able  to  convey  these  boats 
to  the  desired  port  of  the  ^enemy,  so  that  they  could  deliver  a  night 
attack  and  return  to  the  steamer  at  dawn.  The  hoisting  of  the  cutters 
was  quite  a  simple  matter,  and  so  well  arranged  that  all  steam  cutters 
with  full  equipment  and  armament,  and  also  with  steam  up  in  boilers, 
could  be  lowered  at  once.  In  exercise  they  made  a  speed  of  about  6 
knots.  They  were  hoisted  one  after  another,  but  on  account  of  the 
weakness  of  the  steam  winches  they  could  not  be  raised  from  the  water 
with  their  full  supply  of  coal.  It  was  necessary  to  throw  the  coal  over- 
board before  hoisting,  so  they  did  not  meet  requirements  in  this  respect. 
The  hoisting  of  all  four  cutters  from  the  time  of  the  order  "all  hands  on 
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deck "  to  the  command  "  pipe  down w  took  abont  seven  minutes,  and 
could  be  performed  when  the  ship  was  rolling  considerably. 

The  success  of  the  torpedo  cutters  in  the  Black  Sea  and  the  Danube 
served  as  a  stimulus  to  the  whole  subject,  and  led^n  1877,  to  the  estab- 
lishment of  a  type  of  torpedo  boat.  Efforts  were  immediately  made 
to  develop  devices  for  suitably  hoisting  and  lowering  steam  cutters  on 
very  large  ships.  Besides  this,  some  navies  have  built  special  steamers 
to  transport  torpedo  boats,  as  the  Grand  Duke  Konstantin  did,  only 
larger  ones. 

216.  Torpedo  warfare  as  related  to  the  character  of  the  Russian  sea- 
man.— Torpedo  attack  closely  resembles  guerrilla  warfare,  and  therefore 
well  suits  the  disposition  of  the  Bussian  seaman.  We  may  not  possess 
the  powers  of  systematization  that  characterize  other  western  nations, 
but  when  war  begins,  the  Bussian  knows  that  lack  of  organization  may 
be  replaced  by  personal  initiative  in  the  commanders.  This  is  a  quality 
which  is  priceless  in  a  torpedo  attack. 

The  spirit  of  personal  initiative  was  widely  manifested  at  Sebastopol, 
and  this  and  nothing  else  prevented  the  allies  from  occupying  this 
point,  unfortified  up  to  the  time  of  the  war  but  strongly  fortified  then. 

At  the  time  of  the  Franco-German  war  the  French  fleet  remained 
off  the  German  ports  for  long  periods  of  time,  but  nevertheless  the 
idea  of  torpedo  attack  was  never  developed.  They  say  that  at  this 
time  the  German  fleet  possessed  no  torpedoes :  but  we  had  none  at  the 
time  of  the  declaration  of  war  with  Turkey;  they  had  to  be  invented, 
and  the  first  torpedoes  were  kegs  filled  with  powder  and  suspended 
from  buoys.  There  was  no  lack  of  steam  cutters  and  light  boats  in 
Germany,  while  we,  in  our  war  with  Turkey,  had  to  take  what  we 
could  lay  our  hands  on.  One  of  our  cutters,  bearing  the  great  name 
of  JSTavarino,  that  took  part  in  all  torpedo  attacks,  was  about  as  large 
as  an  eight-oared  barge  and  had  one  diminutive  steam  cylinder. 

The  explanation  of  this  is  to  be  found  in  the  difference  existing 
between  the  national  character  of  our  neighbor  and  of  ourselves.  His 
renown  lies  in  his  system,  in  his  organized  preparation  for  war;  we 
can  afford  to  neglect  nothing  that  temporary  Organization  may  offer  in 
war,  and  in  this  the  spirit  of  initiative  possessed  by  our  leaders  is 
largely  displayed. 

217.  Designations  of  torpedo  boats. — In  paragraph  57  we  presented  the 
views  of  Napoleon  as  to  what  constituted  a  commander  in  chief.  He 
said:  "It  is  not  the  Boman  armies  that  conquered  the  Gauls,  but 
Caesar;  not  the  Carthaginian  armies  that  made  Borne  tremble,  but 
Hannibal,"  etc.  Naturally  much  depends  upon  the  captain  and  his 
capabilities,  and  possibly  such  a  conception  led  to  the  naming  of  the 
bastions  of  Sebastopol  after  different  commanders.  The  defense  of 
Sebastopol  was  established  provisionally,  and  consequently  the  idea  of 
naming  the  bastions  after  commanders  was  not  a  bad  one.  Peter  the 
Great  often  ordered  certain  regiments  to  be  named  after  their  colonels. 
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Subsequently  he  changed  this,  but  by  ukase  of  Paul  I,  31st  of  October, 
1798,  regiments  were  ordered  to  bear  the  names  of  their  commanders. 
This  did  not  prove  practical,  for  a  regiment  is  a  definite  unit  and  the 
change  of  names  upqn  the  change  of  commanders  is  not  desirable.  We 
believe,  therefore,  that  it  would  be  unwise  to  name  ships  by  the  names 
of  captains. 

For  torpedo  boats  the  matter  is  different,  and  we  believe  it  would 
not  be  a  bad  idea  to  do  away  with  the  individual  number  by  which 
they  are  designated  and  call  them  in  tactical  and  other  exercises  by 
the  names  of  their  captains.  The  torpedo  boat  possesses  the  character 
which  its  commander  imparts  to  it,  and  when  occasion  to  give  special 
duty  arises,  first  of  all  suitable  captains  and  not  suitable  torpedo  boats 
are  sought.  Thus,  in  working  torpedo  boats  in  imirs,  although  it  is 
important  that  they  should  be  as  nearly  as  possible  of  the  same  quali- 
ties, it  is  more  important  that  they  should  conform  to  the  qualities  of 
the  commanding  officer.  We  believe  that  torpedo  boats  should  be 
named  after  their  captains.  Even  now  it  often  happens  that  when  an 
admiral  sends  out  an  order  or  signals  to  a  torpedo  boat  he  applies  to  it 
the  family  name  of  the  captain  and  not  the  boat  number,  as:  " Signal 
Takovlev  to  be  ready;"  "Signal  Seelmau  to  take  dispatches,"  etc. 

218.  Increase  in  dimensions  of  torpedo  boats. — The  general  tendency 
in  late  years  toward  increasing  dimensions  of  ships  of  all  types  is 
repeated  in  what  relates  to  torpedo  boats.  They  advanced  from  steam 
cutters  of  6  tons  displacement  to  torpedo  launches  of  20  tons;  then  they 
began  to  build  boats  of  the  Batoum  type  of  60  tons,  while  at  the  present 
time  torpedo  boats  usually  possess  a  displacement  of  about  100  tons. 

The  increase  in  dimension  was  effected  for  the  purpose  of  supplying 
them  with  greater  speed  and  a  greater  radius  of  action,  and  if  the  cost 
of  all  these  types  had  been  the  same  the  change  might  have  been 
deemed  fully  rational;  but  as  five  small  boats  can  be  made  for  what  it 
costs  to  build  one  large  one,  then,  when  deciding  upon  increased  dimen- 
sions, we  must  bear  in  mind  that  the  number  of  vessels  will  be  dimin- 
ished. Besides  this,  it  happens  that  the  best  defense  for  torpedo  boats 
against  projectiles  is  their  small  size.  Nowadays  torpedo  boats  have 
so  increased  in  dimensions  that  much  of  quality  has  been  lost. 

As  far  as  relates  to  the  superiority  of  one  type  over  another  for  night 
attack  in  the  open  sea,  the  large  torpedo  boats  are  as  good  as  small 
ones;  but  in  night  attack  in  the  enemy's  harbor,  where  good  turning 
power  is  indispensable,  the  ordinary  steam  cutter  is  almost  as  good  as 
the  torpedo  boat.  It  must  also  be  borne  in  mind  that  the  steam  cutters 
can  be  hoisted  and  do  not  impede  the  movements  of  ships,  while  torpedo 
boats  and  launches,  under  certain  conditions  of  weather,  retard  the 
movements  of  ships  and  sometimes  cause  delay. 

In  view  of  what  has  been  said  above  it  appears  to  us  that  torpedo 
boats  of  over  100  tons  dimensions,  which  are  intended  for  distant  cruis- 
ing, will  not  replace  the  20-ton  boats  which  are  capable  of  acting  in  the 
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proximity  of  the  enemy's  coasts  and  ports.  Such  vessels  will  not 
replace  steam  cutters  that  can  be  hoisted  on  board,  which,  for  conven- 
ience of  hoisting  and  lowering  in  a  sea  way,  should  not  exceed  the 
dimensions  of  7  tons  displacement  when  fully  armed  and  equipped. 

219.  Preparatory  manoeuvering  of  torpedo  boats  should  consist  in  occu- 
pying a  favorable  position  in  relation  to  that  of  the  enemy.  A  good 
situation  is  one  from  which  one  can  approach  quickly  and  occupy  a 
position  suitable  for  firing.  If  the  enemy  heads  upon  any  particular 
course,  the  most  favorable  position  is  that  ahead  of  him,  but  as  he  may 
change  his  course  when  he  notes  preparations  for  an  attack,  when  the 
number  of  torpedo  boats  is  sufficient  the  manoeuver  should  be  so  exe- 
cuted that,  at  the  moment  of  attack,  the  torpedo  boats  should  surround 
him  upon  all  sides.  Such  a  manoeuver  becomes  possible  when  there  are 
several  flotillas  of  torpedo  boats,  but  where  there  is  only  one  the  attack 
can  proceed  from  one  side  only. 

In  assigning  the  position  of  each  boat  for  torpedo  attack,  it  is  better 
to  indicate  the  bearing  of  attack  without  reference  to  the  actual  head- 
ing of  the  enemy. 

Manoeuvering  torpedo  boats  at  night  without  lights  is  extremely  diffi- 
cult, and  the  fact  must  be  borne  in  mind  that  torpedo  boats  may,  under 
these  conditions,  lose  touch  with  one  another.  Steam  cutters  may  keep 
nearer  to  each  other  than  torpedo  boats,  and  are  easier  to  keep  together. 
Nelson  advised  towing  ships  and  boats  one  behind  the  other  in  night 
attacks.  We  believe  that  it  would  be  a  good  thing  to  do  the  same 
thing  with  steam  cutters  advancing  to  an  attack  in  the  enemy's 
harbor.  Plans  may  be  frustrated  by  the  separation  of  the  boats,  and 
we  believe  Nelson's  counsels  to  be  very  practical  in  this  respect. 

220.  Torpedo  boats  in  divisions  or  in  pairs. — The  possibility  of  dis- 
persion by  night  would  be  awkward  in  controlling  a  large  number  of 
boats  at  night,  and  this  suggests  the  question  whether  it  would  be  better 
to  send  out  torpedo  boats  for  night  attack  in  flotillas  or  in  pairs.  In 
the  latter  case,  if  the  captains  understand  one  another  well,  it  is  possible 
to  proceed  secretly,  so  that  the  enemy  will  notice  nothing;  in  handling 
large  groups  of  torpedo  boats  full  secrecy  should  not  be  attempted, 
and  some  signals  should  be  made  with  lights.  We  prefer  using  large 
groups  of  these  vessels,  but  we  also  think  that  torpedo  boats  sent 
out  in  pairs  may  do  good  work.  We  think  the  number  of  boats  in 
each  group  should  be  limited  to  eight. 

In  manoeuvers  the  boats  should  proceed  in  column  with  the  smallest 
possible  intervals  between  them.  The  second  boat  should  keep  a  little  to 
the  right  of  the  first ;  the  third  to  the  left;  the  fourth  in  the  wake  of 
the  first,  etc. 

221.  Secrecy  of  night  attacks. — In  preparatory  manoeuvering,  when 
endeavoring  to  preserve  the  utmost  secrecy,  it  should  be  borne  in  mind 
that  if  the  enemy  throws  his  search  light  upon  one  of  the  torpedo  boats 
this  does  not  signify  that  he  sees  it.    It  is  a  very  usual  phenomenon  for 
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those  on  board  the  torpedo  boat  to  imagine  themselves  discovered,  while 
in  fact  they  may  not  have  been  seen. 

If  the  sea  horizon  is  brighter  on  one  side  than  on  another  it  is  more 
favorable  to  approach  from  the  side  of  the  dark  horizon.  When  the 
moon  is  up  it  is  preferable  to  approach  from  the  side  of  the  moonlight, 
so  that  the  unilluminated  side  of  the  boat  will  be  turned  toward  the 
enemy. 

When  in  the  proximity  of  an  obscured  coast  line  it  is  best  to  approach 
from  the  direction  of  the  shore,  but  not  to  intercept  lines  of  lights  from 
the  shore  or  fishing  sloops,  as  skilled  signalmen  from  a  low  position  on 
shipboard  immediately  notice  when  a  light  is  obscured  by  the  passing 
of  a  torpedo  boat,  and  may  even  thus  count  the  number  of  them.  In 
windy  weather  it  is  more  favorable  to  approach  from  to  leeward.  If 
the  enemy  employs  electric  projectors,  black  paint  is  preferable  for  the 
hull;  if  he  does  not  employ  them,  light  gray.  In  all  circumstances  the 
paint  should  be  lusterless  and  not  shiny. 

If  we  desire  to  paint  a  torpedo  boat  so  as  to  render  it  quite  invisible, 
we  would  counsel  the  use  of  a  lusterless  black  color  and  cover  it,  when 
necessary,  with  old  tarpaulins  or  worn-out  sails.  As  long  as  the  pro- 
jectors do  not  illuminate  the  color  of  the  sails  the  latter  constitute  the 
best  protection,  but  when  the  projectors  begin  to  discover  them  remove 
the  tarpaulins  and  leave  the  black  sides,  as  this  is  the  least  visible 
color  under  the  illumination  of  electric  rays. 

222.  Destruction  of  booms. — When  proceeding  in  divisions  of  flotillas  of 
torpedo  boats  in  the  enemy's  harbor  we  must  count  upon  meeting  boom 
obstructions.  Sometimes  it  is  possible  to  jump  over  booms,  but  in  doing 
this  one  runs  no  small  risk  of  losing  screws  and  rudder.  It  would  be 
better  to  remove  the  obstructions,  which  may  be  done  in  two  ways, 
either  to  destroy  them  by  torpedoes  or  to  sink  them  by  weighting  them. 
The  latter  seems  to  us  preferable.  For  sinking  booms  it  is  necessary 
to  bring  along  a  rowboat  filled  with  pieces  of  ballast  secured  together 
in  pairs,  or  lumps  of  coal  similarly  secured.  Weights  thus  prepared  are 
thrown  across  the  boom  until  the  latter  sinks  under  the  water.  The 
torpedo  boats  or  the  steam  cutters  pass  through  the  breach,  and  the 
rowboat  remains  to  indicate  the  point  of  escape  from  the  harbor. 

223.  The  last  moments  of  torpedo  attach. — When  the  division  of  tor- 
pedo boats  has  approached  the  enemy  upon  the  desired  bearing,  it  is 
necessary  to  make  the  signal  of  execution ;  e.  g.,  a  few  long  flashes  with 
the  signal  lantern.  Upon  this  all  the  torpedo  boats  put  their  helms 
over  and  proceed  to  attack  the  enemy's  front  at  full  speed.  When  the 
attack  has  once  been  begun  it  must  not  be  interrupted,  no  difference 
what  happens.  A  heavy  fire  must  be  looked  for  or  an  attack  from  the 
enemy's  torpedo  boats,  or  the  enemy's  ship  may  put  helm  hard  over  and 
retreat  from  our  boats.  All  these  conditions  should  serve  only  to 
increase  the  energy  of  the  attack,  which  should  never  be  relin- 
quished until  brought  to  a  successful  conclusion.    Having  approached 
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within  torpedo  range  of  the  enemy,  this  position  must  be  maintained 
until  all  torpedoes  are  fired  from  the  loaded  tubes.  It  is  very  difficult 
to  determine  the  best  moment  to  discharge  the  torpedo.  The  distance 
always  seems  closer  at  night  than  it  actually  is,  and  therefore  it  is  pref- 
erable when  attacking  a  ship  under  these  conditions  to  get  somewhat 
nearer  than  is  deemed  necessary  for  the  attack.  If  the  attack  is  upon 
a  whole  squadron,  it  may  be  preferable  to  stop  at  a  greater  distance,  say 
6  cable  lengths,  while  the  torpedo  boats  are  not  yet  discovered,  and 
discharge  the  torpedoes  from  this  position. 

224.  The  moral  element  in  night  torpedo  attack. — The  moral  element  is 
of  the  highest  importance  in  relation  to  the  success  of  a  night  attack, 
and  if  those  in  charge  of  the  boats  possess  nerves  of  steel  the  attack 
will  prove  a  complete  success.  Persons  who  possess  full  self-control 
may  overcome  difficulties,  while  the  weak  will  of  an  executive  and  the 
lack  of  endurance  to  the  necessary  degree  will  militate  against  favor- 
able results. 

The  conditions  of  night  attack  are  very  trying,  and  to  make  this 
matter  clear  we  present  a  comparison.  It  is  a  known  fact  that  more 
self-control  is  required  of  field  artillery  than  of  infantry.  The  sol- 
dier who  exhibits  the  necessary  firmness  when  he  stands  shoulder  to 
shoulder  with  his  comrades  in  his  company  is  not  so  steady  when  sta- 
tioned behind  a  gun.  Artillerists  are  trained  to  the  idea  that  it  is  their 
duty  to  die  at  their  guns,  and  this  is  a  matter  that  it  seems  necessary  to 
frequently  refer  to,  as  we  often  hear  how  artillerists  are  exhorted  by 
their  chiefs  upon  the  necessity  to  firmly  maintain  their  ground.  In 
this  relation  Kutousow's  advice  before  the  battle  of  Borodino  is  worthy 
of  note.  "Assure  all  field  batteries  on  my  behalf  that  they  are  not 
to  change  their  position  as  long  as  the  enemy  does  not  ride  over 
the  guns;  tell  the  captains  and  all  officers  to  stand  up  boldly  against 
grape;  fire  at  short  range,  so  not  to  yield  one  foot  of  ground  to  our 
enemy;  the  artillery  should  be  prepared  to  sacrifice  itself;  they  may 
capture  your  guns,  but  fire  your  last  round  in  their  faces,  and  the  bat- 
tery which  is  thus  taken  does  an  enemy  injury  fully  compensating  us 
for  the  loss  of  the  guns." 

There  is  a  greater  difference  between  the  position  of  the  guns'  crews 
upon  a  large  ship  and  a  torpedo  boat  than  there  is  between  infantry 
and  artillery  on  land.  On  shipboard  people  face  one  another,  and 
there  is  a  very  just  Russian  proverb  that  "It  is  a  fine  thing  to  die  in  the 
presence  of  others."  On  torpedo  boats  there  are  but  few  persons,  and 
they  are  scattered,  so  that  they  do  not  see  one  another.  The  captain  of 
the  torpedo  boat  feels  his  isolation  perhaps  more  than  anyone  else.  The 
desire  to  approach  the  enemy  secretly  increases  the  strain  of  the  situ- 
ation, which  all  regard  as  a  very  trying  one. 

These  are  conditions  that  must  be  counted  upon,  and  the  question 
may  well  be  asked,  do  the  advantages  that  are  to  be  derived  from 
concealment  balance  the  disadvantages  arising  from  the  mental  sensa- 
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tions  derived  therefrom ?  Would  it  not  be  better,  then,  to  make  a  night 
attack  openly,  so  that  the  torpedo  boats  can  see  one  another?  Would  it 
not  be  better  for  the  crews  to  shout  out  with  hurrahs,  and  at  the 
moment  of  attack  to  afford  one  another  that  mutual  support  which  is 
possible  in  a  simultaneous  general  attack?  In  our  opinion  the  secret 
method  of  attack  has  its  good  side  as  well  as  the  open,  but  we  are 
inclined  to  give  the  preference  to  the  latter. 

Let  us  assume  that  four  divisions  of  torpedo  boats  have  left  the  har- 
bor to  attack  an  enemy's  squadron.  One  division  of  the  torpedo  boats 
is  directed  to  be  to  the  northward  of  the  enemy  at  a  given  time ;  another 
to  the  eastward ;  the  third  to  the  southward,  and  the  fourth  to  the 
westward.  At  the  hour  agreed  upon  the  signal  is  made  by  a  rocket, 
this  signal  is  repeated  by  all  the  boats,  and,  showing  their  stern  lights, 
invisible  from  ahead,  they  advance  at  the  same  moment  to  the  attack, 
without  uncovering  their  distinguishing  lights  but  at  the  same  time 
employing  such  lights  as  are  necessary  for  the  proper  preparation  of 
the  torpedoes. 

It  is  useful,  when  advancing  to  the  attack,  to  throw  overboard  in  the 
water  floats  with  lights  upon  them  for  the  purpose  of  drawing  off  the 
enemy's  fire.  From  the  moment  of  signal  for  torpedo  attack  there 
should  be  no  attempt  not  to  give  orders  in  a  loud  voice;  let  the  men 
shout  out  among  themselves  all  that  they  choose.  In  this  way  we 
think  that  the  spirits  of  the  men  on  the  torpedo  boats  will  be  raised 
and  the  dejected  frame  of  mind  which  is  produced  by  extreme  efforts 
at  concealment  avoided. 

Suvorow  said :  u  Light  your  matches,  throw  yourselves  upon  the  guns ; 
they  are  firing  over  your  heads."  In  a  torpedo  attack  it  will  be  just 
so;  the  shells  and  projectiles  from  rapid-firing  guns  will  pass  over  your 
heads.  The  marksmen  of  the  enemy's  ships  are  just  the  same  as  ours. 
They  will  be  in  no  very  calm  frame  of  mind;  but  even  if  they  are  calm, 
night  firing  upon  approaching  torpedo  boats  can  not  be  a  success,  for 
only  a  few  of  the  boats  can  be  lit  by  search  lights,  while  the  others 
must  remain  in  darkness.  The  distance  of  the  torpedo  boats  covered 
by  the  search  lights,  as  well  as  those  that  are  not,  remains  unknown, 
and  it  is  impossible  to  correct  fire  by  watching  the  fall  of  shells,  for 
no  gun  captain  can  tell  which  shells  are  his  own  and  which  those  of 
another. 

From  the  above  we  conclude  that  secrecy  should  be  observed  while 
we  remain  at  a  long  range  from  the  enemy,  to  prevent  their  torpedo 
boats  from  interfering  with  us;  but  when  the  moment  of  attack 
approaches,  superfluous  concealment  should  be  thrown  aside  and  we 
should  approach  boldly,  for  "God  helps  the  brave." 


Chapter  XIV. 
INSTRUCTIONS  UPON  VARIOUS  NAVAL  SUBJECTS. 


225.  The  role  of  the  tactician  in  relation  to  naval  science. — Naval  tac- 
tics, which,  as  we  have  already  stated,  stands  at  the  head  of  all  naval 
sciences,  should  indicate  to  each  one  of  them  how  it  should  strive,  and 
may  sometimes  point  out  the  means  best  adapted  for  obtaining  desired 
ends.  If  tactics  does  not  undertake  to  define  the  end  sought,  every 
naval  specialist  will  develop  matters  as  he  sees  fit,  and  thus  may  start 
off  upon  a  false  road.  Besides  this,  naval  tactics  should  determine 
all  branches  of  naval  technique,  so  that  everything  required  in  war 
may  take  its  assigned  place,  and  no  subject  remain  unclassified.  This 
is  especially  necessary,  not  to  increase  the  dimensions  of  each  branch, 
against  which  we  have  already  declared  ourselves,  but  to  show  what 
branch  is  to  develop  each  subject. 

Convenience  in  instruction  may  serve  as  a  basis  for  the  distribution 
of  special  subjects  between  the  branches  of  naval  technique.  As  the 
author  is  not  especially  posted  upon  this  matter,  he  will  not  enter  into 
its  discussion,  but  he  believes  that  it  would  be  very  useful  if  someone 
well  posted  upon  existing  courses  of  study  would  declare  how  certain 
branches  of  our  profession  which  have  not  yet  been  given  a  definite 
scientific  status  should  be  classified;  for  example,  unsinkability  of 
ships;  signaling;  net  defense  against  torpedoes;  stoppage  of  leaks; 
investigation  of  the  qualities  of  one's  own  ship;  construction  of  booms; 
dragging  for  the  repair  or  destruction  of  telegraph  cables.  Should  all 
these  branches  relate  to  seamanship,  or  to  other  departments  of  naval 
science? 

226.  Instructions  upon  evolutions. — The  movements  of  ships  in  squad- 
rons should,  in  our  opinion,  constitute  a  separate  science,  which  may 
be  called  ''evolutions."  This  science  should  investigate  the  laws  of 
the  movements  of  ships  and  the  means  of  investigating  the  qualities 
of  each  ship.  It  should  also  deal  with  the  rules  for  maneuvering 
squadrons,  and  establish  rules  for  changing  the  formation  and  for 
re-formation.   At  the  present  time,  evolutions  do  not  constitute  a  special 
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study.  Admiral  Butakov,  in  his  work,  New  Principles  of  Steam  Tac- 
tics, develops  this  subject  exclusively  and  applies  laws  thereto,  but 
calls  it  M  Steam  Tactics."  As  tactics  is  the  science  of  war,  all  that  per- 
tains to  victory  becomes  its  subject.  According  to  this  definition,  not 
only  evolutions  but  also  ordnance  may  be  comprised  under  the  head  of 
"tactics,"  but  this  would  lead  to  increased  dimensions  of  the  tactical 
beyond  limits  of  practical  control  5  so  that  we  believe  it  would  be  better 
to  separate  the  laws  of  movements  of  ships  and  squadrons  into  a  special 
study — "  evolutions." 

Change  of  formation. — Butakov  first  proposed  moving  ships  in  circles 
and  straight  lines  during  chauges  of  formation,  as  this  affords  the 
possibility  of  making  these  changes  in  an  extremely  regular  manner. 
This  method  of  change  of  formation,  however,  has  its  disadvantages, 
owing  to  the  fact  that  each  change  requires  much  time  and  that  squad- 
rons which  execute  the  change  ought  to  be  left  to  finish  it,  and  no  other 
manceuver  can  be  begun.  In  some  fleets  this  inconvenience  is  con- 
sidered so  serious  that  evolutions  are  performed  by  oblique  movements. 
Such  evolutions  require  proportionate  reductions  in  speeds ;  and  direc- 
tions are  given  in  the  signal  book  how  much  the  speed  of  each  ship 
should  be  lessened  or  increased.  In  some  fleets  both  systems  of  evolu- 
tion are  employed. 

Apart  from  the  question  as  to  which  kind  of  change  of  formation  prefer- 
ence should  be  given,  there  is  also  another  important  question:  should 
the  order  of  ship's  numbers  be  observed  in  evolution,  or  should  it  be 
disregarded  %  If  the  order  of  numbers  be  not  observed,  the  evolution  of 
circles  in  oblique  lines  may  be  simplified.  Even  in  Admiral  Butakov's 
method,  by  which  systemization  is  as  complete  as  possible,  flanks  so 
change  sometimes  that  the  rear  becomes  the  van;  the  right  flank  the 
left  flank.  In  consequence  of  this  and  in  order  to  simplify  evolutions, 
we  would  prefer  not  to  maintain  the  order  of  numbers,  but  to  have  sig- 
nal books  for  evolutions  in  circles  as  well  as  for  evolutions  by  oblique 
movements. 

We  called  attention  above  to  the  fact  that  while  changing  formation 
the  fleet  remained  in  a  state  of  change  for  a  long  time,  and  the  admiral 
could  then  undertake  nothing  without  risk  of  being  misunderstood. 
At  such  times  it  is  impossible  to  hoist  the  most  important  signals  relat- 
ing to  simultaneous  changes  of  heading.  There  might  be  a  case,  how- 
ever, when  the  change  of  formation  would  have  to  be  stopped  during 
its  progress  to  enable  all  vessels  to  make  such  a  simultaneous  change 
to  avoid  torpedo  attack.  Brief  signals  would  have  to  be  made  in 
order  to  accomplish  this,  and  we  propose  that  upon  exhibiting  the  flag 
"  S"  (steady)  all  the  ships  should  as  quickly  as  possible  assume  a  course 
parallel  to  that  of  the  admiral,  and  thus  afford  him  the  possibility  of 
manceuvering. 

227.  Reformation. — In  some  fleets  manceuvers  are  attempted  by  which 
each  ship  strives  to  attain  its  place  in  the  new  formation  by  moving  in 
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the  most  convenient  direction,  observing  at  the  same  time  general  rules 
relating  to  collision.  Let  us  assume  that  a  fleet  is  formed  into  two 
columns  and  that  it  is  desired  to  convert  it  into  a  wedge,  headed  in  a 
given  direction.  The  signal  is  hoisted,  "forni  echelon."  When  it  is 
hauled  down  the  admiral  heads  in  the  new  direction,  and  all  other  ships 
occupy  their  new  positions  as  quickly  as  possible.  This  inanceuver  is 
called  re-formation,  in  distinction  to  the  previous  methods,  which  are 
designated  "  change  of  formation." 

Ee-formation  is  a  quick  way  of  changing  from  one  formation  to 
another,  and  although  the  possibility  of  collision  of  ships  is  greater 
than  in  the  previous  case,  it  is  probable  that  in  time  of  war  re-formation 
would  be  employed  more  frequently  than  change  of  formation.  Forma- 
tions will  be  destroyed  in  battle,  and  when  they  are  broken  re-formation 
is  a  quicker  way  of  regaining  established  order.  In  general,  when  the 
fleet  is  scattered  and  the  ships  do  not  know  what  to  do,  the  easiest 
thing  to  do  is  to  put  themselves  in  a  position  parallel  to  the  flagship 
and  endeavor  to  take  a  position  astern  of  the  flag. 

228.  Torpedo-boat  evolutions  should  be  very  simple,  for  it  is  impossi- 
ble to  perform  evolutions  in  circles,  displaying  the  signal  of  execution, 
etc.  The  proper  thing  to  teach  torpedo  boats  is  how  to  maintain  line 
abreast  and  how  to  change  front  to  the  right  and  the  left.  In  chang- 
ing front  the  torpedo  boat  upon  the  flank  toward  which  the  change  is 
made  stops  his  engines;  the  torpedo  boat  on  the  opposite  flank  pro- 
ceeds at  full  speed,  and  the  remaining  boats  maintain  a  speed  wMch, 
corresponding  to  their  position,  enables  them  to  preserve  their  dress. 

Torpedo  boats  must  also  be  taught  to  change  front  upon  signal  by 
whistle;  one  long  whistle,  " steady  so;''  two  whistles,  " right  turn;" 
three, "  left  turn."  Upon  turning,  glance  at  the  chief  of  the  division  and 
turn  the  same  way  that  he  does.  When  the  chief  of  the  division 
"steadies,"  he  blows  his  whistle  that  the  dress  is  to  be  taken  upon  his 
boat.  I  have  exercised  torpedo  boats  by  this  method  and  have  found  it 
fully  practicable. 

229.  Deductions  of  Flag  Engineer  Afonasev  relating  to  the  elements 
of  speed  and  turning  power. — Regularity  in  evolution  depends  largely 
upon  the  properties  of  the  individual  ship.  In  paragraph  99  we  showed 
how  necessary  it  was  to  investigate  all  properties  of  those  ships  in 
which  we  are  placed.  Although  each  ship  has  its  own  peculiarities, 
there  are,  nevertheless,  general  laws  applicable  to  the  individual  vessel 
in  a  greater  or  lesser  degree.  Upon  this  subject  no  one  has  done  as 
much  as  V.  I.  Afonasev,  who  has  gone  to  the  trouble  of  collating  all 
the  data  that  he  has  been  able  to  collect,  and  has  established  general 
deductions  therefrom.  Upon  our  making  application  to  him  he  very 
kindly  furnished  us  the  data  necessary  for  our  work.  He  gives  results 
expressed  by  formulas,  but  practical  men  have  no  fondness  for  formu- 
lated expressions,  and  when  they  observe  formulas  in  a  book  they  pass 
over  these  places  without  examination,  thereby  depriving  themselves  of 
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the  chance  of  utilizing  very  important  material.  The  present  book  is 
written  for  practical  men,  and  therefore  we  deem  it  more  proper  and 
suitable  to  present  Mr.  Afonasev's  work  in  its  most  simple  form,  in 
doing  which  he  himself  afforded  us  aid.  The  general  deductions  made 
by  this  eminent  writer  are  given  below : 

Upon  increasing  or  diminishing  the  displacement  of  a  ship  5  and  10 
per  cent,  the  speed  upon  a  direct  course  at  a  given  indicated  horse- 
power is  diminished  or  increased  correspondingly  1  and  2  per  cent. 

Upon  increasing  or  diminishing  the  displacement  5  and  10  per  cent, 
the  indicated  horsepower  necessary  for  maintaining  the  ship  at  same 
speed  upon  a  direct  course  is  increased  or  diminished  3  and  7  per  cent. 

As  the  effect  of  the  fouling  of  the  ship's  hull,  the  following  diminish 
as  follows:  Speed,  8  per  cent;  number  of  revolutions,  10  per  cent; 
indicated  horsepower,  12  per  cent. 

Torpedo  nets  at  high  speeds,  when  they  float,  diminish  the  speed 
of  the  ship  25  per  cent.  At  comparatively  low  speeds,  when  they 
remain  sunken,  they  diminish  the  speed  up  to  as  high  as  50  per  cent. 

Upon  increasing  or  diminishing  the  displacement  5  and  10  per  cent, 
the  time  required  to  complete  a  full  turn  is  increased  or  diminished 
correspondingly  1  and  2  per  cent,  and  the  diameter  of  the  turning 
circle  undergoes  hardly  any  change. 

230.  The  relation  between  speed,  indicated  horsepower,  number  of  revo- 
lutions, and  coal  burned  for  the  same  cut-off  is  shown  in  the  following 
table,  in  which  full  speed  is  expressed  by  the  number  100  and  the 
emaining  elements  in  corresponding  percentages: 


Speed. 

I.H.  P. 

of  en- 
gines. 

Number 
of revolu- 
tions. 

Quantity 
of  coal 
burned 

per 
I.H.  P. 

Qaantity 
of  coal 
burned 

per  hour. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

100 

100 

100 

100 

100 

90 

70.8 

89.1 

113 

80 

80 

48.7 

78.7 

131 

63.7 

70 

32.4 

68.7 

154 

50 

60 

20.6 

59.1 

184 

38    . 

50 

12.4 

49.9 

227 

28.1 

40 

6.8 

40.8 

305 

20.7 

35 

4.8 

36.3 

361 

17.3 

This  table  may  be  very  simply  employed.  For  example,  in  line  6  we 
find  that  if  the  ships'  speed  corresponds  to  50  per  cent  of  full  speed,  this 
requires  a  development  of  only  12.4  per  cent  of  the  indicated  horsepower 
that  is  observed  for  full  speed;  requires  only  49.9  per  cent  as  many 
turns;  calls  for  the  consumption  of  an  amount  of  coal  per  indicated 
horsepower  of  227  per  cent  of  that  consumed  at  full  speed;  while  the 
total  quantity  of  coal  burned  per  hour  is  28.1  per  cent  of  that  required 
for  full  speed. 
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231.  Diameter  of  turning  circle. — In  relation  to  the  turning  capacities 
of  ships,  Mr.  Afonasev  gives  the  following  tables,  which  have  been 
expressed  by  us  for  general  convenience  by  a  system  of  percentages : 


Speed 
before 

Number 
of  revolu- 
tions 

Positioa  of  the  helm. 

turning. 

before 
turning. 

Hard 
over. 

90  per 
cent. 

80  per 
cent. 

70  per 
cent. 

60  per 
cent. 

50  per 
cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

100 

100 

100 

Ill 

125 

143 

167 

200 

90 

89 

97 

108 

121 

139 

161 

194 

80 

78 

93 

103 

118 

153 

155 

186 

70 

67 

89 

99 

111 

127 

148 

178 

60 

57 

84 

93 

105 

120 

140 

168 

50 

46 

79 

88 

99 

113 

133 

158 

This  table  shows  that  for  50  per  cent  of  full  speed  the  number  of 
revolutions  is  46  per  cent  of  the  number  developed  at  full  speed;  the 
diameter  of  the  turning  circle,  with  the  helm  hard  over,  is  79  per  cent 
of  its  diameter  at  full  speed ;  and  with  the  helm  50  per  cent  over,  the 
diameter  of  the  circle  becomes  158  per  cent  of  the  diameter  of  the  circle 
with  the  helm  hard  over  at  full  speed. 

232.  Table  of  turning  intervals. 


Speed 

before 

turning. 

Number 
of  revolu- 
tions 
before 
turning. 

Position  of  the  helm. 

Hard 
over. 

90  per 
cent. 

80  per 
cent. 

70  per 
cent. 

60  per 
cent. 

50  per 

cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent 

100 

100 

100 

103 

107 

Ill 

Ill 

123 

90 

89 

111 

114 

118 

123 

130 

137 

80 

78 

125 

129 

134 

138 

146 

154 

70 

67 

143 

147 

153 

158 

167 

176 

60 

57 

167 

171 

178 

185 

195 

205 

50 

46 

200 

206 

214 

222 

234 

246 

The  employment  of  this  table  is  similar  to  the  preceding:  with  50  per 
cent  of  full  speed  and  the  helm  put  over  80  per  cent  of  its  full  angle, 
the  time  of  completing  the  cLcle  is  214  per  cent  of  the  time  required 
for  its  execution  at  full  speed  with  the  helm  hard  over. 

Mr.  Afonasev  considers  the  latter  tables  based  upon  insufficient  data, 
but  until  more  thorough  experiments  are  made  they  must  be  taken  as 
they  are  given. 

233.  Equalization  of  speed. — Eegularity  in  evolution  is  only  to  be 
obtained  through  maintenance  of  necessary  position  in  line.  This 
condition  is  of  the  highest  importance;  nevertheless  straggling  is  a 
common  enough  occurrence.  No  one  wishes  to  approach  too  close  to 
his  mate  ahead,  and  in  consequence  of  this  he  holds  back.  Admiral 
Butakov  constantly  emphasized  this  deficiency,  and  every  admiral 
finds  himself  placed  under  the  necessity  of  frequently  reminding  his 
captains  that  they  must  observe  their  distance. 
13064— No.  17,  pt.  2 12 
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Kegularity  of  maintenance  of  distance  in  the  fleet  depends  greatly 
upon  the  capability  of  regulating  speed.  To  do  this  we  must  count  not 
upon  knots,  but  upon  the  number  of  turns  made  by  the  ship's  engines. 
There  is  no  way  of  exactly  equalizing  speed  of  vessels,  for  conditions 
change  with  every  gust  of  wind,  but  we  are  always  able  to  regulate  the 
number  of  turns  exactty.  For  this  purpose  they  employ  in  the  French 
navy  Yalese's  device,*  by  means  of  which  a  clock  is  set  in  motion  at  a 
velocity  corresponding  to  the  required  number  of  turns.  Having  set 
this  apparatus  for  a  speed  corresponding  to  a  given  number  of  turns, 
all  that  has  to  be  done  is  to  see  that  the  dial  at  the  engine  and  the  dial 
of  the  mechanism  show  the  same  figures.  This  appliance  affords  the 
possibility  of  moving  the  ship  ahead  or  astern,  with  relation  to  the 
position  of  mates  in  front  and  rear,  any  required  distance.  The  only 
way  to  maintain  distance  is  by  the  use  of  such  an  apparatus. 

234.  Signaling  by  night  and  by  day. — Signaling  should,  in  our  opinion, 
constitute  a  special  course,  to  be  accorded  as  much  importance  as  sail 
drill,  and  to  be  generally  developed.  At  the  present  time,  mast  sema- 
phores have  been  introduced  into  all  fleets,  as  they  afford  the  possibility 
of  increasing  the  range  of  visibility  of  signals  and  allow  messages  to 
be  sent  without  reference  to  the  signal  book.  The  semaphore  possesses 
one  great  advantage  for  use  in  war — it  may  be  used  to  make  fighting 
signals  with  great  rapidity.  It  affords  the  possibility  of  making  fifty- 
six  such  signals,  and  this  is  very  important,  for  the  semaphore  does 
not  require  flags  to  be  sorted  out,  made  up,  and  bent,  or  hoisted.  Such 
signals  may  be  made  in  a  few  seconds,  and  they  may  be  annulled  with 
equal  rapidity. 

235.  Note  upon  navigation. — Navigation  puts  into  the  hands  of  naval 
seamen  no  more  data  than  it  supplies  to  those  in  a  commercial  fleet,  but 
while  a  loss  in  speed  for  a  commercial  fleet  implies  only  insignificant 
material  losses,  the  loss  in  speed  of  a  war  shij)  or  squadron  may  mean 
loss  of  a  battle. 

In  clear  weather  we  possess  the  necessary  means  for  maneuvering  by 
day  and  by  night ;  if  any  channel  is  not  adapted  for  navigation  at  night, 
we  may  establish  temporary  illumination  by  lanterns  placed  upon  boats, 
and  by  this  means  pursue  a  desired  course. 

236.  Determination  of  position  in  foggy  weather. — Fog  presents  the 
greatest  impediment  to  the  accurate  determination  of  the  ship's  posi- 
tion. Fogs  are  not  very  frequent  in  the  Baltic  or  in  the  Black  Sea,  but  in 
the  Japan  and  Okhotsk  seas  they  prevail ;  in  fact,  at  Vladivostoek  in  the 
late  spring  and  summer  fog  is  met  more  commonly  than  clear  weather. 
Usually  the  sun  is  seen  above  the  clouds,  but  the  horizon  remains 
obscured,  and  seamen  are  thus  deprived  of  the  ability  to  determine 
their  position  by  the  observation  of  the  height  of  the  heavenly  bodies. 
It  is  desirable  to  obtain  a  method  for  determining  such  altitudes  in 
times  of  fog.     Scientific  investigation  should  solve  this  question.    The 

*  Morsk.  Sbor.,  1895,  No.  I,  12. 
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fact  that  the  fog  does  not  obscure  the  sun  clouds  shows  that  the  height 
of  the  fog  belt  is  not  very  great.  The  author  has  experimented  while 
in  a  fog  in  throwing  overboard  empty  barrels  or  similar  objects  to  deter- 
mine the  density  of  the  fog  from  the  observation  of  the  time  taken  by 
them  to  disappear.  Under  these  conditions,  when  the  sun  was  easily 
seen,  the  object  became  obscured  at  a  distance  of  2  cable  lengths.  The 
visibility  of  the  sun  cannot  be  compared  with  the  visibility  of  a  simple 
unilluminated  object,  but  as  stars  of  low  magnitude  are  similarly  visi- 
ble, their  degree  of  visibility  may  be  thus  compared. 

In  view  of  the  fact  that  the  fog  belt  possesses  no  great  height,  we 
assert  that  the  use  of  balloons  under  certain  circumstances  may  prove 
very  useful  in  foggy  weather  for  determining  the  position  of  the  land. 
We  are  strengthened  in  this  opinion  by  the  fact  that  we  have  sometimes 
been  able  to  get  our  bearing  by  observing  the  tops  of  mountains  from 
the  crosstrees  at  times  when  it  was  impossible  to  see  anything  from  the 
deck.  For  this  purpose,  as  well  as  in  general  for  observing  ships  and 
land,  it  is  useful  to  construct  at  the  top  of  each  mast  a  crow's-nest  for 
signalmen  and  to  make  the  necessary  arrangements  for  easily  entering 
and  leaving  it. 

The  fleet  that  is  iirst  able  to  distinguish  the  land  and  determine  its 
position  in  a  fog  will  possess  a  great  tactical  advantage.  The  recent 
discovery  of  the  Roentgen  rays,  which  are  capable  of  penetrating  bodies 
heretofore  considered  opaque,  suggests  the  possibility  of  the  future 
discovery  of  some  light  capable  of  penetrating  a  fog.  If  such  rays  are 
discovered,  it  will  afford  an  additional  means  of  defense,  for  one  may 
use  his  lights  only  when  he  sees  fit.  Consequently,  from  the  tactical 
standpoint,  the  subject  should  be  worked  up,  for  such  lights  will  afford 
the  same  possibility  in  relation  to  a  fog  in  the  daytime  as  at  night  when 
there  is  no  fog. 

237.  Surveying  fortifications. — There  is  still  another  problem  which 
pertains  to  navigation — the  surveying  of  the  enemy's  fortifications. 
All  ships  should  be  provided  with  apparatus  for  this  purpose,  among 
which  should  be  counted  special  photographic  outfits.  Such  exercises 
are  extremely  useful.  The  matter  was  practiced  by  us  to  some  extent 
last  summer.  Further  development  is  needed,  however,  for  it  is  of 
great  importance  in  relation  to  the  attack  of  shore  fortifications  by 
fleets. 

238.  Shipbuilding. — We  must  bear  in  mind  the  chief  purpose  of  tac- 
tics— namely,  to  maintain  a  fleet  in  condition  for  war.  If  we  regard 
the  matter  from  this  point  of  view,  we  shall  make  no  mistakes,  but  if 
we  assign  too  great  attention  to  peace  conditions  we  shall  evidently 
remain  unprepared  for  battle.  War  ships  should  be  built  as  if  war 
were  to  be  declared  to-morrow.  If  we  do  not  take  this  ground,  we  shall 
have  to  alter  much  that  has  acquired  for  itself  a  right  of  existence  in 
prolonged  periods  of  peace  cruising.  The  opinion  of  the  French  admiral 
cited  above  by  us,  that  "  le  plus  grand  luxe  du  batiment  est  le  vide," 
has  a  very  deep  meaning. 
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239.  Dimensions  and  types  of  war  ships. — Another  question  in  ship- 
building is  the  dimensions  of  ships.  Our  views  upon  this  question  were 
expressed  in  our  work,  Elements  of  the  Fighting  Qualities  of  Men-of- 
war.  We  present  here  only  the  following  deductions  from  Jurien  de  la 
Graviere  (Part  II,  p.  0) : 

At  this  epoch  the  English  hoisted  an  admiral's  flag  on  a  three-deck  ship  only. 
This  was  one  of  the  requirements  of  the  official  etiquette  which  the  English  observed 
at  all  times.  Thus  the  desire  to  afford  admirals  suitable  flagships  was  one  of  the 
chief  reasons  why  England  preserved  a  great  number  of  vessels  of  this  type,  heavy 
and  clumsy,  whose  slowness  and  unhandiness  Nelson  so  much  deplored. 

We  believe  that  in  future  years  admirals  in  time  of  war  will  speak 
just  as  unfavorably  of  the  present  type  of  heavy  vessels.  Two- 
deck  ships  proved  generally  satisfactory  before  bursting  shells  were 
introduced. 

Frigates  and  large  corvettes  were  built  with  a  view  to  increased 
speed  as  well  as  to  establish  large  guns  in  open  battery,  where  burst- 
ing shells  would  not  do  great  damage.  In  later  years  all  fleets  have 
striven  to  improve  bursting  shells,  and  the  effort  to  protect  the  guns' 
crews  from  flying  fragments  have  recently  led,  in  some  navies,  to  the 
construction  of  shields  around  the  guns  upon  the  upper  deck.  This 
leads  us  to  reflect  whether  the  servers  of  the  guns  are  in  any  greater 
safety  upon  open  decks  than  behind  thin  armor.  If  this  question  be 
answered  in  the  affirmative,  the  most  suitable  type  of  ship  would 
appear  to  be  small  vessels  with  an  armored  deck,  with  their  vital  parts 
protected,  and  with  the  whole  gun  and  torpedo  armament  upon  the 
upper  deck. 

It  is  easier  to  hit  an  area  than  an  object,  and  the  author  was  con- 
vinced of  this  by  his  own  eyes  when,  on  examining  the  Ghen-yuen  after 
the  battle  of  the  Yalu,  her  whole  sides  were  found  covered  with  boles 
and  dents,  but  unprotected  objects  that  had  been  used  in  the  fight  were 
completely  uninjured.  Thus,  two  6-inch  guns  with  their  mounts  placed 
at  the  bow  and  the  stern  remained  intact;  six  rapid-firing  guns  upon 
the  upper  deck ;  the  capstan  at  the  bow,  with  the  steam  pipes  connect- 
ing; chain  pipes,  chain  stoppers,  puinps,  etc. — in  fact,  every  isolated 
article — remained  uninjured,  and  the  ship  continued  her  fire  until  she 
had  no  projectiles  left. 

24.0.  The  battle  of  the  Yalu  has  been  misinterpreted. — The  fact  that  the 
ironclad  Ghen-yuen  and  her  mate  Ting-yuen  survived  the  fight  of  the 
Yalu  successfully  is  considered  as  a  victory  for  armor.  The  author 
himself  saw  the  Ghen-yuen  and  perceived  that  it  was  not  a  question  of 
armor  but  of  projectiles.  The  Japanese  had  poor  shells,  and  the  Yalu 
fight  confirmed  the  long-known  fact  that  no  armor  can  be  pierced  with 
bad  projectiles.  Cruisers  annihilated  some  of  the  ironclads  at  the  Yalu 
figbt,  and  two  of  the  most  rapid  of  the  latter  succeeded  in  hiding  until 
the  Japanese  settled  the  rest.  This  fact,  however,  is  explained  in  an 
entirely  different  way.    It  is  considered  that  the  armor  remained  the 
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victor  in  the  fight:  this  is  not  true,  for  we  must  not  forget  that  a  good 
gun  causes  victory,  while  the  armor  is  capable  only  of  postponing  defeat. 

Our  opinion  of  types  of  ships  remains  the  same.  Ships  should  be 
of  the  same  dimensions  as  formerly,  and  we  consider,  on  a  basis  of  data 
presented  in  our  Elements  of  the  Fighting  Qualities  of  Men-of-war, 
that  a  fleet  should  consist  of  vessels  of  about  3,000  tons  displace- 
ment, with  armored  decks.  Guns  should  be  placed  upon  upper  decks 
exclusively. 

Many  think  that  a  small  ship  will  necessarily  possess  a  very  limited 
radius  of  action;  but  the  radius  of  action  is  not  to  be  sought  in  size 
but  in  auxiliary  motors  and  in  the  absence  of  armor,  which  bears  the 
vessel  down.  Eemove  the  armor,  introduce  auxiliary  motors,  suppress 
electric  lighting,  and  a  ship  of  3,000  tons  will  be  able  to  proceed  at  a 
5-knot  speed  from  Kronstadt  to  Vladivostock  without  replenishing  her 
supply  of  coal. 

241.  The  necessity  of  agreement  upon  technical  matters. — In  Elements  of 
the  Fighting  Qualities  of  Men-of-war  we  stated  that  technical  condi- 
tions to  which  ships  should  correspond  would  have  to  be  established, 
and  that  every  effort  should  be  made  to  realize  them  in  ship  construc- 
tion. We  hold  the  same  conclusions  now,  for  our  opinions  have  not 
changed  s^nce  that  time.  Opinions  upon  details  as  expressed  by  us 
may  be  combated,  for  technical  matters  may  be  regarded  in  various 
ways,  but  we  believe  that  no  one  will  deny  the  necessity  of  deciding 
what  technical  qualities  every  fighting  ship  should  possess.  With- 
out such  a  system  shipbuilding  becomes  uncertain,  and  irregularity  in 
types  will  exist  as  heretofore.  Not  only  is  uncertainty  to  be  feared  as 
regards  types  of  vessels  and  systems  of  armor,  concerning  which  we 
have  already  spoken,  but  in  other  matters,  e.  g.,  upon  the  question  as 
to  whether  each  ship  should  carry  torpedo  boats ;  whether  she  should 
have  a  net  protection  from  torpedoes,  etc.  Some  believed  in  torpedo 
boats,  and  now  they  either  carry  them  or  do  not  carry  them.  While 
we  are  engaged  in  developing  technique  and  conditions  to  which  ships 
should  correspond,  everything  remains  uncertain  as  to  what  constitutes 
the  relation  of  subordinate  subjects  to  the  whole. 

242.  Unsinkability. — The  absence  of  technical  requirements  in  rela- 
tion to  war  ships  in  general  is  especially  felt  in  what  relates  to  rational 
measures  for  preventing  a  ship  from  sinking.  Parts  of  this  subject  are 
explained  in  our  previous  treatise.  We  will  only  refer  to  our  chief  propo- 
sition, which  is  that  each  ship  after  it  is  built  should  be  fully  tested  as  to 
its  unsinkability.  Each  compartment,  primary  and  secondary,  should 
be  filled  with  water  to  the  top  of  the  bulkheads.  It  is.  only  after  such 
a  trial  that  a  ship  can  be  recognized  as  satisfactory  in  what  concerns 
capability  of  not  sinking. 

Unsinkability  is  becoming  more  and  more  overlooked  in  all  fleets, 
and  even  such  catastrophes  as  the  loss  of  the  ironclad  Victoria  do  not 
result  in  the  establishment  of  the  necessary  precautions ',  they  are  still 
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afraid  to  admit  water  in  the  necessary  quantity  and  pump  same  out 
of  ships.  The  people  to  blame  in  this  regard  are  officers  afloat,  and 
they  will  be  heavily  punished  in  battle  for  their  neglect  if  they  do  not 
take  hold  of  this  matter  with  both  hands  in  peace  time. 

243.  Homogeneity  in  types  of  ships. — Similarity  in  types  of  ship's 
engines,  etc.,  is  required  more  now  than  ever  before,  since  the  desire 
to  lighten  machinery  to  the  minimum  of  weight  for  the  indicated  horse- 
power has  led  to  the  construction  of  engines  of  metal  of  very  high 
quality,  and  in  case  of  any  parts  becoming  broken  they  can  be  obtained 
only  from  special  factories.  In  the  year  1895^  a  cruiser  remained  more 
than  half  a  year  at  Nagasaki  because  of  a  broken  piston  which  could 
only  be  made  at  a  special  factory.  How  could  vessels  with  such  delicate 
mechanism  repair  injuries  received  in  time  of  war  in  distant  waters'? 

Unity  in  type  of  ships  and  engines  would  afford  the  possibility  of 
making  use  of  stores  of  supplies  of  these  parts,  and  it  might  happen 
when  the  machinery  in  one  engine  was  broken  the  parts  could  be 
replaced  by  those  from  another.  On  account  of  the  difference  in  types 
of  engines  and  of  parts  upon  all  ships,  no  such  changes  are  possible, 
and  each  ship  must  repair  independently,  which  requires  a  very  long 
time  and  even  the  assistance  of  special  factories,  so  that  a  war  would 
end  before  even  insignificant  damages  could  be  made  good. 

We  repeat  that  the  establishment  of  uniformity  in  types  of  ships 
and  engines  is  highly  important  from  a  tactical  standpoint. 

244.  The  strengthening  of  the  ram. — It  is  necessary  to  strengthen  the 
ram.  In  the  form  that  it  now  possesses  it  would  not  withstand  the 
shock  of  a  moving  vessel,  and  it  is  therefore  in  fact  of  no  use  in  war. 
Whenever  rams  are  broken,  constructors  make  them  a  little  stronger. 
But  we  can  not  blame  them  for  not  withstanding  the  shock  of  a  moving 
vessel,  for  this  requirement  has  not  even  been  presented ;  should  it  be 
presented,  it  will  be  fulfilled. 

In  our  opinion  the  ram  would  be  much  stronger  if  its  vertical  sec- 
tion had  the  form  of  a  lozenge.  In  this  shape  its  outer  side  would 
have  the  form  of  an  edge  that  would  tear  away  the  plating  of  an 
antagonist  upon  contact,  and  therefore  the  fuller  lines  of  this  ram 
would  not  diminish  the  superiority  of  the  sharp  ram  in  the  bows-on 
attack.  The  side  ribs  of  the  lozenge  should  be  tooth- shaped,  as  shown 
in  fig.  15. 

245.  Strengthening  the  boilers,  etc.,  to  resist  the  shoclc  of  ramming. — All 
objects  found  on  board  of  the  ship  are  secured  in  place  with  sufficient 
strength  not  to  move  when  the  ship  heels;  they  also  say  that  construct- 
ors have  borne  in  mind  the  conditions  of  a  ramming  encounter;  but  is 
this  so?  Actually,  are  boilers  so  secured  in  place  that  when  an  iron- 
clad, moving  at  a  speed  of  18  knots,  rams  an  antagonist  the  boilers 
would  not  move  from  their  position?  Such  a  technical  problem  has 
never  been  presented,  and  we  believe  it  would  be  useful  to  offer  it  for 
consideration,  for  the  displacement  of  boilers  in  time  of  war  would 
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produce  a  frightful  catastrophe.  Iu  considering  the  matter,  it  must  be 
remembered  that  a  ramming  ship  stops>  after  moviug  a  distance  of  a  few 
feet,  as  soon  as  she  strikes  the  ram  against  an  enemy.  Let  us  assume 
that  this  distance  is  6  feet,  and  that  the  resistance  offered  by  the  side 
of  the  antagonist  will  be  absorbed  in  traversing  this  distance.  Have 
contractors  so  secured  boilers  that  they  will  withstand  the  shock  thus 
developed?  If  they  are  not  torn  away,  they  will  nevertheless  move 
forward  a  certain  distance  on  account  of  the  elasticity  of  the  metal, 
and  would  not  this  result  in  the  bursting  of  steam  pipes? 

The  captain  of  the  ship  should  know  what  ramming  blow  his  vessel 
is  calculated  to  stand,  and  this  fact  should  be  entered  with  other  data 
relating  to  the  ship,  vouched  for  over  the  signature  of  responsible 
persons. 

246.  Means  of  saving  the  lives  of  the  creiv  ivlien  the  ship  sinks  in  a  bat- 
tle.— In  the  chapter  " Preparations  for  war"  we  presented  conclusions 
relating  to  ship's  boats.  In  our  opinion  too  many  boats  are  installed 
on  shipboard,  and  as  they  may  be  destroyed  by  shells  it  is  useless 
to  consider  such  boats  as  available  for  saving  life.  It  would  be 
more  rational  to  supply  cork  or  metal  life  buoys  capable  of  floating 
one  man,  so  he  may  throw  the  buoy  overboard  and  support  himself 
by  it.  Afterwards  the  buoys  may  be  tied  together  so  as  to  form 
floats  for  saving  others.  The  above  is  presented  as  an  idea,  but  if 
the  details  can  be  practically  worked  out  such  a  contrivance  would  be 
wholly  rational;  we  only  desire  to  show  that  the  excessive  number  of 
boats  now  carried  is  irrational.  Merchant  ships  carry  floating  camp 
stools.  Would  it  not  be  well  to  place  upon  warships  floating  bridges 
which  in  the  moment  of  need  could  easily  be  thrown  into  the  water  by 
the  simple  movement  of  a  lever? 

In  our  Elements  of  the  Fighting  Qualities  of  Men-of-war  we  stated 
that  it  would  be  necessary  to  protect  ourselves  from  ramming  by  beams 
of  wood.  A  case  in  point  occurred  in  the  British  navy,  where  a  torpedo 
boat  that  collided  with  a  battleship  made  a  hole  in  the  side  of  the  latter, 
which  compelled  the  engineers  of  the  fleet  to  cover  the  outside  with 
wooden  planks  at  the  water  line.  Would  it  not  be  well  to  employ  beams 
placed  outside  of  the  ship's  side  above  the  water  line,  so  that  they  might 
serve  for  the  main  end  of  protecting  the  sides  from  damage  in  collision, 
while  they  may,  by  means  of  a  simple  appliance,  be  detached  therefrom 
for  saving  the  crew  in  case  of  the  sinking  of  the  ship  in  battle? 

247.  Instructions  to  the  engineering  branch.  Horizontal  engines. — We 
have  called  attention  above  to  the  fact  that  the  war  ship  ought  to  be 
constructed  for  war,  and  we  have  considered  matters  from  this  stand- 
point. Engineers  recognize,  and  justly,  that  vertical  engines  are  supe- 
rior to  horizontal.  This  may  be  difficult  to  controvert,  but  from  a  fight- 
ing standpoint  horizontal  engines  possess  a  strong  advantage,  as  they 
are  placed  below  the  water  line  and  out  of  reach  of  the  enemy's  shells. 
If  they  continued  to  endeavor  to  construct  horizontal  engines  without 
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succeeding  in  attaining  good  results,  it  would  be  useless  to  blame  them ; 
but  as  the  construction  of  horizontal  engines  has  almost  entirely  ceased, 
they  are  to  blame  in  the  matter.  It  is  true  also  to  state  that  seamen  are 
to  blame  for  not  pressing  their  claims.  One  of  the  chief  obstacles  to  the 
introduction  of  horizontal  engines  is  the  weight  of  the  pistons,  but  now 
that  the  use  of  aluminum  has  been  so  greatly  generalized  it  may  become 
possible  to  save  considerable  weight  in  all  horizontal  bearing  parts. 
We  will  not  attempt  to  give  directious  how  to  do  this,  but  it  would  be 
of  the  highest  importance  were  a  suitable  modern  type  of  horizontal 
engine  suitable  for  war  ships  developed. 

248.  Rapid  formation  of  steam. — Engineers  are  now  endeavoring  to 
obtain  each  indicated  horsepower  with  the  least  weight  possible,  but  the 
rapidity  with  which  each  ship  raises  steam  has  been  until  very  recently 
completely  overlooked.  In  all  fleets  are  to  be  found  ships  with  cylin- 
drical steam  boilers  incapable  of  forming  steam  in  less  time  than  twelve 
hours.  Under  these  conditions  we  are  compelled  to  maintain  steam 
continuously  upon  ships  in  time  of  war,  and  in  so  doing  burn  an  enor- 
mous quantity  of  coal — a  material  of  great  importance  in  war,  and  in 
the  absence  of  which  the  ship  becomes  helpless.  The  introduction  of 
a  quick  method  of  forming  steam  is  a  matter  of  the  highest  importance. 

249.  The  subject  of  naval  and  military  administration. — The  art  of  mili- 
tary administration,  as  it  is  understood  in  Russia,  is  the  science  of  inves- 
tigating the  laws  of  the  formation  and  maintenance  of  armies.  It  deals 
with  questions  pertaining  to — 

First.  Character  of  armies. 
Second.  Their  organization. 

Third.  The  organization  of  military  administration. 
Fourth.  Performance  of  duty  in  military  service. 
Fifth.  Military  discipline  and  special  methods  for  maintaining  it. 
Sixth.  Military  economics. 

Naval  administration  investigates  the  same  elements  in  relation  to 
the  naval  fleet. 

250.  Text-books. — We  will  not  attempt  to  discuss  in  the  present  trea- 
tise the  principles  of  administration  governing  ourselves.  This  has 
been  the  work  of  the  late  Commander  Yenish,  who  prepared  his  text- 
book for  the  officers  of  artillery.  We  will  only  state  that  he  was  the 
first  person  to  make  this  matter  a  special  science. 

In  1896  Colonel  Dolgov  prepared  his  admirable  work,  Outline  of  Naval 
Administration,  which  may  serve  each  officer  as  an  excellent  handbook. 
Details  on  the  technique  of  administration  are  not  considered  in  tac- 
tics, but  .only  those  principles  that  may  serve  to  indicate  how  to  render 
a  fleet  fit  for  war. 

251.  Promotion. — One  of  the  most  difficult  matters  of  administration 
is  how  to  establish  a  just  system  of  promotion.  In  this  regard  tactics 
require  that  officers  from  whom  good  results  may  be  expected  in  time 
of  war  should  be  advanced  more  rapidly  than  officers  unfit  for  war. 
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To  this  end  we  may  promote  some  for  excellence,  and  thus  move  them 
faster  than  others;  or,  while  preserving  lineal  promotion,  remove  from 
the  list  those  persons  who  are  unfit  for  war  conditions. 

Justice  is  claimed  in  almost  all  fleets  for  the  promotion  of  a  few 
officers  for  excellence.  It  is  a  very  difficult  question  to  determine  how 
to  distinguish  individuals  who  would  prove  capable  for  war  from  those 
who  are  less  capable  in  this  regard,  and  how  to  select  these  so  as  not  to 
awaken  dissatisfaction  in  all  hearts.  We  have  given  examples  of  per- 
sons who  have  developed  into  talented  commanders  who  did  not  seem  to 
possess  talents  particularly  adapted  to  the  needs  of  the  service  in  their 
youth,  and  who  under  these  conditions  would  never  have  been  advanced. 
The  establishment  of  a  criterion  for  the  just  estimation  of  officers  is 
highly  desirable.  At  present,  persons  in  authority  are  often  influenced 
by  appearances,  while  it  is  desirable  that  some  definite  rules  and  pro- 
cedure should  exist.  Manceuvers  should  be  established  as  referred  to 
in  paragraph  98,  which  may  enable  us  to  recognize  persons  not  pos- 
sessing the  qualities  of  seamen,  from  whom  it  is  useless  to  expect  the 
proper  control  of  the  ship,  and  thus  to  eliminate  some  and  advance 
others  in  the  service. 

The  establishment  of  a  method  of  just  removal  for  inefficiency  and  of 
promotion  for  excellence  is  of  the  highest  importance,  but  it  is  so  diffi- 
cult to  effect  that  we  do  not  give  any  final  opinion  and  will  confine  our- 
selves to  general  remarks. 

Among  all  the  duties  of  the  commander  in  chief,  the  most  unsystem- 
atized is  that  which  relates  to  removing  from  the  line  of  promotion  per- 
sons unfitted  to  become  good  commanders.  The  chief  who  does  this 
makes  enemies,  without  doubt,  of  those  persons  whom  he  does  not 
advance ;  but  if  he  should  do  otherwise  he  would  prove  unfaithful  to 
the  fleet  in  which  he  serves.  Colonel  Orloff  states  in  his  Tactics  that 
if  in  war  a  commander  is  found  of  little  capability  there  are  almost  no 
ways  of  paralyzing  his  efforts.  He  presents  an  example  (par.  59)  of 
how,  at  the  battle  of  Inkerman,  they  tried  to  have  eliminated  from  the 
fight  a  corps  commander  whose  abilities  were  in  doubt,  but  without 
success. 

It  would  undoubtedly  be  better  to  retire  an  incapable  captain,  but 
this  is  not  so  easy  to  do,  and  if  in  time  of  peace  little  attention  be  paid 
to  the  choice  of  persons  to  whom  is  offered  the  possibility  of  advance- 
ment, and  the  places  of  commanding  officers  remain  occupied  by  persons 
of  little  capacity,  evil  results  will  be  felt  in  war  time,  when  it  will  be  too 
late  to  repair  that  which  has  been  begun  many  years  before.  From  a 
tactical  point  of  view  it  would  be  well  to  establish  such  a  system  that 
in  time  of  peace  there  would  be  indicated  those  upon  whom  choice  would 
fall  in  time  of  war. 

252.  Former  conditions  of  service. — In  former  times,  service  duties  aided 
to  a  certain  degree  the  weeding  out  of  incompetent  people  without 
producing  general  dissatisfaction.    An  officer  in  very  early  years  of 
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service  was  placed  in  such  circumstances  that  he  was  forced  to  consider 
whether  he  was  suitable  for  continuing  his  career  or  not.  He  was 
placed  in  charge  of  a  watch,  where  he  should  develop  the  necessary 
.skill — to  know,  for  example,  how  to  recover  his  place  in  the  squadron 
as  quickly  as  possible.  If  the  watch  officer  did  not  possess  the  neces- 
sary ability,  then,  notwithstanding  his  other  qualities,  no  commanding 
officer  wished  to  take  him  on  his  ship,  for  to  trust  a  watch  to  such  an 
officer  would  be  to  place  the  ship  in  risk  of  a  collision ;  this  was  a  first- 
rate  way  of  eliminating  officers  who  did  not  possess  seamanlike  quality. 
It  often  happened  that  the  officer  who  felt  that  he  did  not  possess  the  nec- 
essary capacity,  and  recognized  that  he  was  unsuited  for  service,  sought 
a  place  as  hydrographer,  instructor,  or  some  position  of  activity  on 
shore,  and  thus  left  the  line.  It  is  true  that  he  frequently  continued 
on  the  list,  but  upon  leaving  active  service  he  was  no  longer  regarded 
as  eligible  to  command  at  sea. 

Advancement  to  the  position  of  senior  officer  afforded  still  an- 
other powerful  means  of  securing  the  advancement  of  the  proper 
persons  to  the  position  of  executive  officer  and  furnished  still  another 
excellent  way  of  preventing  the  promotion  of  officers  who  were  unsuited 
for  service.  In  former  days  captains  chose  their  own  executives,  and, 
as  it  was  highly  important  for  each  captain  to  have  a  good  executive 
officer,  poor  ones  were  never  chosen.  In  this  way  they  were  eliminated 
from  the  line  of  advancement.  The  desire  to  be  chosen  in  his  turn  for 
the  position  of  executive  impelled  all  young  officers  to  exert  themselves 
that  their  seniors  should  consider  them  as  well  adapted  for  the  service, 
and  this  in  itself  was  productive  of  excellent  results. 

The  above-described  system  of  advancement  must  be  regarded  as 
fully  satisfactory  from  the  standpoint  of  tactical  requirements.  In  this 
manner  the  officer  in  the  old  days  was  constantly  undergoing  a  severe 
examination  throughout  his  whole  life — as  to  his  qualities  as  a  seaman. 
As  an  executive  officer  he  was  subjected  to  an  examination  more  seri- 
ous still — upon  his  general  professional  qualities. 

Upon  receiving  further  advancement  in  the  service  the  officer  con- 
tinued to  undergo  no  less  severe  tests  of  his  capabilities,  as  he  was 
placed  in  command  of  tenders,  brigs,  and  finally  of  frigates.  These 
ships  performed  the  more  uuimportant  duties  of  the  squadron,  and 
occasionally  afforded  their  commanding  officers  opportunities  of  show- 
ing their  qualities  as  such  and  of  determining  whether  they  were 
competent  to  command  a  ship  of  the  line.  Such  an  examination  took 
place  in  the  presence  of  the  whole  fleet,  and  no  one  could  complain 
if  there  were  no  promotion  in  the  service  for  him,  as  in  such  a  case 
every  one  knew  that  the  trouble  was  due  to  the  lack  of  the  proper  officer- 
like qualities.  In  fact,  officers  themselves  often  acknowledged  them- 
selves incapable  of  receiving  advancement,  and  willingly  made  way 
for  others,  returning  to  pursuits  on  shore,  where  they  sometimes  proved 
themselves  very  useful  to  the  service. 
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The  officer  who  finally  successfully  passed  through  all  the  above  tests 
was  given  command,  of  a  ship,  and  after  a  few  months  afloat  in  this 
capacity  had  a  chance  to  practice  all  that  would  be  required  of  him 
in  war,  for  squadron  cruising  in  all  weathers  afforded  an  excellent 
opportunity  for  practice  under  circumstances  closely  allied  to  those 
actually  obtaining  in  war. 

253.  Conditions  of  service  at  the  present  time. — The  conditions  of  naval 
service  are  now  completely  changed.  The  watch  officer,  even  when 
afloat  in  the  squadron,  has  very  little  chance  to  practice,  as,  with  the 
usual  sea  formation  in  column,  there  is  little  or  no  occasion  to  employ 
the  helm.  The  position  of  the  ship,  as  far  as  the  engines  are  concerned, 
is  controlled  by  the  range  finder  and  engine-room  signals.  An  officer 
who  does  not  possess  the  necessary  qualities  of  perception  may  be  able 
to  keep  his  place  in  line,  for  he  has  only  to  be  attentive  to  the  perform- 
ance of  his  duty,  and  there  is  no  call  for  the  employment  of  higher 
qualities. 

The  officer  who  receives  command  of  a  torpedo  boat  has  a  chance  to 
manoeuver  his  ship ;  but,  in  the  first  place,  not  all  officers  are  given  the 
chance  of  practice  in  this  school ;  in  the  second  place,  a  torpedo  boat 
may  be  regarded  as  a  sloop  in  comparison  to  an  ironclad ;  in  the  third 
place,  if  the  command  of  a  torpedo  boat  is  to  be  considered  the  means 
of  developing  the  qualities  of  an  officer  it  must  be  looked  upon  some- 
what differently  from  the  manner  in  which  it  is  now  regarded. 

Even  after  having  been  advanced  to  the  command  of  an  ironclad,  the 
officer  does  not  acquire  practice  in  what  he  is  called  upon  to  do  in  bat- 
tle, for  the  fear  of  collision,  which  now  leads  to  such  disasters,  renders 
peace  manoeuvers,  as  conducted  in  all  navies,  quite  dissimilar  from 
those  that  would  obtain  in  actual  war.  It  would  be  superfluous  to  pre- 
sent here  a  full  program  as  to  how  this  matter  should  be  adjusted.  The 
problem  of  expedient  promotion  still  awaits  solution,  and  that  fleet  in 
which  it  shall  have  been  most  rationally  solved  will  obtain  therefrom  a 
great  military  advantage. 

254.  Military  ports. — Questions  concerning  personnel  are  of  great 
importance  from  an  administration  standpoint,  but  principles  of  admin- 
istration should  also  be  concentrated  upon  questions  of  military  efficiency 
and  the  proper  maintenance  of  materiel.  Ships  and  ports  must  be  kept 
in  good  order.  Every  port  should  be  so  constructed  that  the  war  ships 
assigned  to  it  are  maintained  in  full  fighting  order,  so  that  they  could 
put  to  sea  upon  short  notice  when  war  is  declared. 

Besides  this,  our  ports  should  be  supplied  with  all  necessary  mate- 
rials and  fighting  appliances  required  for  maintaining  the  fleet  in  time 
of  war,  and  schemes  should  be  devised  for  making  up  deficiencies  and 
expenditures  of  such  stores  and  supplies.  Such  a  port  should  be  capa- 
ble of  repairing,  in  a  very  short  time,  injuries  that  a  ship  might  receive 
in  battle.  There  is  nothing  new  in  these  principles,  and  most  of  them 
have  been  taken  legal  cognizance  of.    The  main  point  is  that,  while 
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meeting1  peace  requirements,  consideration  should  be  paid  to  demands 
of  tactics  based  upon  possible  occurrence  of  war. 

255.  War  ships. — War  ships  should  be  built  for  war,  and  while  cruis- 
ing should  be  maintained  in  such  a  condition  as  to  be  ready  to  give  bat- 
tle upon  short  notice.  To  this  end  the  materiel  of  every  ship  should 
be  kept  in  good  condition,  and  the  personnel  trained  by  exercises  in 
manoeuvers  of  all  conditions  that  war  or  battle  might  present.  Cruis- 
ing life  afloat  should  be  passed  with  this  end  in  view,  and  everything 
that  does  not  touch  directly  or  indirectly  upon  the  matter  should  be 
eradicated  as  superfluous  and  injurious. 

256.  Conclusions. — We  shall  conclude  our  work  upon  tactics  with  the 
remark  that  up  to  the  present  time  all  naval  progress  consists  in  the 
perfection  of  defects  in  various  branches  of  naval  technique.  In  some 
ways  this  work  suggests  the  repair  of  an  old  building,  where  such 
attention  is  given  to  details  that  the  chief  object  in  view  is  completely 
lost  sight  of.  From  the  standpoint  of  tactics  we  may  justly  ask: 
"Would  it  not  be  better  to  rebuild  the  entire  edifice?" 

We  have  considered  the  chief  objects  of  tactics,  and  besides  these 
the  best  methods  of  training  people  so  that  in  time  of  war  they  may 
display  the  greatest  development  of  the  qualities  of  energy  and  under- 
standing, as  well  as  the  utilization  of  those  means  of  offense  and 
defense  with  which  ships  are  supplied.  History  affords  us  many  incom- 
parable examples  as  to  how  people  should  be  trained  and  these  may 
still  serve  us,  for  man  remains  just  as  he  has  ever  been.  As  far  as  con- 
cerns materiel,  the  means  we  possess  at  the  present  time  are  in  no  way 
like  those  which  were  employed  in  the  days  of  the  old  naval  wars.  If 
we  exclude  a  few  skirmishes,  examples  of  modern  naval  war  are  want- 
ing; therefore,  in  the  conduct  of  war  we  should  put  more  trust  in  our 
common  sense  than  in  military  precedents,  which  are  completely  insufficient. 

After  the  battle  of  Lissa  everyone  said  that  the  best  squadron  forma- 
tion was  the  echelon,  that  Admiral  Persano  made  a  great  mistake  in 
forming  his  fleet  in  line,  and  that  he  was  beaten  because  he  had  not 
assumed  the  echelon  formation.  In  the  battle  of  the  Yalu,  the  Japanese 
admiral,  Ito,  formed  his  fleet  in  column  and  the  Chinese  admiral  dis- 
posed his  vessels  in  line,  which  with  its  bent  back  wings  resembled  the 
echelon.  The  results  of  the  battle,  as  far  as  relate  to  the  formation, 
were  exactly  contrary  to  those  in  the  previous  case;  that  is,  the  column 
won,  and  the  line  or  echelon  lost. 

We  can  only  conclude  that  in  both  these  actions  the  victory  was  lost 
in  the  one  case  and  won  in  the  other  not  on  account  of  one  formation 
or  the  other,  but  from  other  causes.  We  can  not  base  tactical  conclu- 
sions relating  to  formation  upon  the  examples  above  cited,  which  only 
serve  to  confirm  the  truth  that  the  side  with  the  least  daring  will 
always  lose. 
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